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The Noviweld lenses in Duraweld gog- 
gles screen out 9914% of the harmful, 
invisible infra-red and ultra-violet rays 
that cause “hot sand in the eyes”... 
admit ample useful light for a clear view 
of details. 

The lightweight Duraweld 
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frame is comfortable. Eye-cups are shaped 
to fit the face. Light proof louvers ven- 
tilate thoroughly. One-piece headband 
is easily adjustable. Call in your neigh- 
boring American Optical representative 
. have him demonstrate the true-eye- 
protection of Duraweld Goggles. 
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Is There a Santa Claus? 


i. LISTENING a few days ago 
to W. J. Cameron, well known radio commentator 
and economic interpreter, we felt reasonably 
sure that there is a Santa Claus. In his simple 
convincing style, he told us about the abundance 
of material resources with which we are blessed 
and the -tremendous manpower and scientific 
research facilities at the disposal of our economic 
system. ‘Surely, there must be a Santa Claus 
or we would not find ourselves amidst such a 
bounteous environment. 

At any rate, if there were any lingering doubts 
in our mind, they were quickly eliminated while 
on a recent business journey which carried us 
through some of the principal steel-making cen- 
ters. Everywhere we found evidence of intense 
industrial activity which indicated to us that 


the statisticians were currently telling the truth. 
We found welding equipment manufacturers en- 
joying a very satisfactory volume of business and 
in a very cheerful frame of mind, such as would 
be expected when business is prospering. Of 
course, profits may not be all that might be 
desired in many lines, but it must be admitted 
that business in our industry at least is quite sat- 
isfactory at the year’s end. 

Will this level of industrial activity continue for 
long? We are sure a lot of people are asking the 
same question. Regardless of the answer, we 
are comforted by the thought that there is a 
Santa Claus, and apparently he is welding 
minded. Let us enjoy the fruits of his beneficence 
while this condition lasts. After all, tomorrow is 
another day. ' 





Residual 


sé 
Foors RUSH IN where angels fear / 


to tread,”” is an old saying dating back to an- 
tiquity. We are reminded of it when we dare to 
speak or write on the subject of residual stresses. 
We realize that it is rather foolhardy for an editor 
to stick his neck out and add to the state of con- 
fusion on this much-discussed and much-abused 
subject. It's like walking into a lion’s den to 
stimulate or participate in a discussion of “locked- 
up stresses.’ Despite all of these recognized 
hazards, we wish to ask some pertinent ques- 
tions. First, is there any doubt that residual 
stresses actually exist in a piece of metal directly 
after welding? We think there is very little doubt 
about it and hence we suggest that this phase 
of the subject be dismissed in any practical 
discussion. 

Admitting that we do have residual stresses, 
it seems to us that several important questions 
are involved: 

(1) What is the approximate magnitude of these 
stresses? How close do they approach the region 
of plastic flow? 

(2) If plastic flow should take place, is there 
any danger to human life or property? 

(3) Are residual stresses permanently locked 
up, never diminishing one bit in their intensity? 

(4) If these stresses are not permanently 
“locked up” can they be dissipated internally 
without resort to special heat treatment? 


Stresses 


The real ‘brain teaser” is involved in this last 
question. In discussing the subject with several 
technical men, we found that apparently con- 
vincing examples can be found within the range 
of human experience to prove: 


(1) Residual stresses gradually dissipate them- 
selves internally. There is some plastic deforma- 
tion even at stresses well below the so-called 
“elastic limit.’ In fact, research workers at our 
Bureau of Standards laboratory in Washington, 
D. C., with the most delicate of precision instru- 
ments at their disposal, have reported recently 
that this so-called “elastic limit’’ cannot be found. 
There is no straight-line stress-strain curve as 
previously contended. In other words, Young's 
modulus of elasticity (30,000,000 psi./per in.) is 
after all only a ‘figure of speech.” 


(2) Residual stresses do nat dissipate their in- 
tensity one iota. They are about as permanent 
as ‘death and taxes.” 


We would like to know the answer. Appar- 
ently there are conditions when residual stresses 
will virtually disappear. What are these condi- 
tions? When these stresses fail to become dissi- 
pated internally, what are the reasons? Let's 
find out more scientific facts and depend less 
on prejudicial opinions. What are the controlling 
factors in stress elimination? 


The welding industry needs the answer. 
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CAPABLE OF CUTTING THROUGH 


Magnified view of a Tube Borium deposit. 
Each of the “bumps” is a particle of pure 


ono cade ieeneee” = THE Harvest Rock 





Thats What Youll Find In EachRod. fi 


vt 


T’S difficult to imagine a welding rod made up of thousands of 

small, sharp teeth, each of which is nearly as hard as a 
diamond—and it's difficult to understand how these same teeth 
can be deposited on a drilling bit, a shovel tooth, a plow share gi 
or an undercutter bit (or any other type of equipment used for } 
cutting hard formations) by a welding torch or D.C. welder with- <<. 
out losing any of their sharpness, hardness or cutting ability—yet briefly, that is just what 
Tube Borium is and how it is applied. If you can accept these facts—and we'll agree that it 
seems a little far-fetched unless you have actually used the material—you can easily estimate 
how much time and money you can save by applying Tube Borium to your earth working 
equipment. . 

Tube Borium increases the cutting efficiency of earth working tools several hundred per 
cent—it keeps maintenance and replacement costs to a minimum, and it doubles and even triples 
tool life. 

Buy a pound or two of Tube Borium today and try it on one of the applications described 
below. A trial will convince you of its money saving possibilities. 





=" 





Coal cutter bit tipped with 40-125 mesh Bori- This power shovel tooth outlasted three ordi- 


um. This application not only increases bit nary manganese teeth, yet it is still sharp. 
life two hundred per cent, but it als> greatly It is accepted practice in all parts 
decreases the cost per ton of coal produced. of the world to hard-face rotary 


drilling tools’ with tube tungsten 

carbide. Borium is the standard 

of comparison for other tungsten 
carbides. 


ys Cole} >» goto} 87:4.» 4 


WHITTIER, CALIFORNIA 
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Design details 


and field erection of 


Fig. 1—30-ft. diameter 
pear-shaped “atom- 
smasher.” Photo (West- 


inghouse). 





Arc-Welded Atom-Smasher 


* Several types of joints employed to facili- 


tate field welding. On heavy plates the 


“basting section sequence’ was used to re- 


duce distortion and minimize residual stress 


By CHARLES H. JENNINGS 


Engineer, Westinghouse Research Laboratories, East Pittsburgh, Pa. 


ONSTRUCTION OF ONE of the 


vorld's largest units for con 

ducting experiments in the field of 
nuclear physics is of interest to the 
welding engineer as well as to the sci- 
entist. This unit consists of an all 
welded pear-shaped pressure vessel 
(Fi 
I 


oe, 1), 30 ft. in diameter and 47 ft. 
high, housing an electrostatic direct- 


current generator, a steel electrode 15 
ft. in diameter and other parts includ 
ing a 40-ft. vacuum tube, through 
which ions are “shot” in the bombard 
ing of various types of targets. The 


cel 


structure, including a two-story build 
ing, is 65 ft. high or about as tall as 
six-story building. 

Voltages generated in the “atom 


smasher” will range up to 5,000,000 


Such high voltages will accelerate ions 


“shot” through the vacuum tube up 1 
' 


100-million miles an hou These 


speeding ions will leap from the e1 


vacuum tube through thin metal 


windows and strike the targets wit! 
velocity great enough to penetrat 

d centers, or nuclei of the atoms 

lhe generation of high vol 


dependent upon proper insulation of 
the electrode carrying the charge. The 
tank proper is essentially a means of 
obtaining this insulation. By subject- 
ing the tank to internal air pressure, 
the breakdown strength between the 
electrode and ground can be increased. 


Design of Tank 

Che pear-shaped tank was designed 
and erected by the Chicago Bridge and 
lron Co. A drawing giving the essen- 
tial details of the design and welded 
joints is shown in Fig. 2. This tank 
is of particular importance because it 
is, to our knowledge, the first pear- 
shaped vessel of its size to be con 
structed and it contains the heaviest 
plate sections (134 in. thick) to be 
welded in the field without subsequent 
stress relieving. Low carbon. steel 
plates having a tensile strength of 
5,000 to 65,000 psi. were used 


"si 


throughout. 
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Modified double “U” joints were 
used on the vertical seams of the con- 
ical section. Single vee joints were 
In order to 
eliminate overhead welding as much as 


possible, the seams in the conical and 


used on all other seams. 


lower spherical portions were designed 
to permit the major portions of the 
welding to be done from the inside of 
the tank. The seams on the upper 
spherical portion were designed to 
permit the major part of the welding 
from the outside of the tank. 

The tank is designed to operate at 
120 psi. air pressure. Because of its 
size and other design features it was 
impractical to test it hydrostatically. 
Consequently, a pneumatic pressure 
test was made to test the 
tank. 


finished 


Construction of Tank 

The spherical plates for the tank 
were formed at the Greenville, Pa., 
plant of the Chicago Bridge and Iron 
Co, and temporarily shop asesmbled to 
insure a proper fit. The conical plates 
were formed in the Chicago plant and 
also temporarily shop assembled to in 
sure a proper fit. As a result, a very 
excellent fit-up was obtained on all 
joints in the final field erection. 

All nozzles and manholes were shop 
welded to their respective plate sec- 
tions except in the case of the bottom 
14-in. nozzle. This nozzle was joined 
to the four bottom spherical plates 
and consequently was field welded. 





Fig. 2—Details of weld- 
ed joints on the “atom- 
smasher.” 


All seams on the tank were field 
welded in position. This meant a great 
deal of vertical and overhead welding 
(Fig. 3). Westinghouse “Crucible 
Weld-AP” electrodes of 5/32 in. and 
3/16 in, diameters were used in all 
cases. These electrodes produced 
welds with tensile strengths of 60,000 
to 70,000 psi. and ductilities of 25- 
30% elongation in 2 in. 

All welders were qualified by mak- 
ing test plates similar to those required 
for Paragraph U-69 welding of the 
A.S.M.E. Unfired Vessel 
Code. The welding position ( vertical, 


Pressure 


Fig. 3—Attaching the 

14-in. nozzle by means 

of overhead welding. 

Looking up at the bot- 

tom of the pear-shaped 
vessel. 
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overhead, etc.) used in making the t« 
plates, corresponded to the position | 
which the welder worked on the actu 
tank. 

In constructing the tank, the su 
porting structure was erected first a1 
then the No. 4 ring. After the No 
ring was securely clamped and tacke: 
into place, the other bottom ring 
were attached. Following this the tw: 
upper conical rings were attached 
During the assembly of the upper con 
ical rings, the vertical seams on the 
lower rings were welded. Vertica 
seams were welded first in all cases 
No circumferential seams were welded 
until the vertical seams on the plates 
comprising the circumferential seams 
were finished. 

Following the assembly of the con 
ical section the complete upper spher 
ical section was assembled. After se 
curely tack-welding the vertical plates 
in place the three top plates were agai 
removed. This aided in ventilating the 
inside of the tank while welding and 
made possible the insertion of the 15 
ft. diameter electrode which was field 
welded and had to be placed insidé the 
tank before it was permanently closed 
Figure 4 shows the electrode being 
lowered into the tank. After the ele 
trode was placed inside the tank the 
three top plates were again attached t 
the tank and welded in place. 

All vertical welds made by 
weaving and welding upward. The 
only downward welding done on vet 


were 


tical joints was done on the finish pass 
of the weld. Overhead and horizontal 
welds were made in string beads 

In order to prevent high residu 


stresses and excessive distortion when 




















welding the heavy plates the so-called 
“basting section sequence” was used.* 
The welding on the conical section 
progressed downward, while the weld 
ing on the upper spherical section 
progressed as shown in Fig. 5. The 
circumferential welds were also made 
by using a similar procedure. 

\ll welds were thoroughly cleaned 
between layers and questionable spots 
chipped out to insure sound metal. The 


*See “Fundamentals of Welding” by J. W. Owens, 
page 259, Penton Publishing Co., 1923 


Fig. 5—"Basting section se- 
quence” of depositing beads in 
vertical joints. 


SPHERICAL PORTION 








Fig. 4—Workmen are 

placing the 15-ft. diam- 

eter electrode in the 
“atom-smasher.” 


reverse side of each joint was chipped 
to sound metal before depositing metal 
on the finished side. Because of elec- 
trical reasons, it was necessary that 
the tank have a smooth interior. As 
a result, all inside welds were rein- 
forced 4 in. and then ground flush. 
This procedure of reinforcing the 
weld before grinding it flush insured 
a weld of fine grain structure the full 
thickness of the plate. 

\pproximately 3800 Ibs. of elec- 
trodes were used in the field erection 


CONICAL PORTION 





and 750 Ibs. of electrodes in the shop 
welding. There were 730 linear ft. of 
welding on the tank and 130 linear ft. 
of welding on the electrode. 


Pressure Test 

The acceptance pressure tests on the 
‘“atom-smasher” consisted of subject 
ing the vessel to air pressure and giv- 
ing all the welds a soap test. The first 
test consisted of applying 70 psi. pres- 
sure, making a soap test, and then in- 
creasing the pressure to 120 psi. (de- 
sign working pressure). No leaks 
were found. 

The pressure of 120 psi. was held 
for about ™% hr., following which a 
gate valve was opened and the pressure 
reduced to atmospheric. Immediately 
upon reaching atmospheric pressure 
the gate valve was again closed and a 
second pressure test started. 

The second pressure test consisted 
of raising the pressure to 160 psi., 
holding it for about 14 hrs., reducing 
it to 120 psi. and giving every weld 
another soap test. Following the soap 
test the air was drained from the tank. 
No leaks were found on the second 
soap test. 

The A.P.L.-A.S.M.E. Code for Un- 
fired Pressure Vessels requires a pneu- 
matic test of 110% of the calculated 
working pressure in cases where the 
vessel is not capable of supporting the 
weight of liquids. The pressure test 
applied to the “atom-smasher’’ was 
1334%% of the designated working 
pressure, or 234%4% in excess of the 
Code requirements. 








Oxy-acetylene welding was employed to 

join hexagonal aluminum alloy tubes into 

a honeycomb pattern for an aeronautical 

wind tunnel. Photo (Aluminum Co. of 
America). 


December, 1939— THE WELDING ENGINEER — 19 




















Fig. 5—One of the sub- 
assemblies (a side member) 
before and after welding. 
Shown upside down to 
bring out details. 


Redesign for arc 











welding of a 


Fig. 6—To secure absolute alignment of connection holes, all 
parts are welded in this fixture. 


Power Shovel Turntable Bed 


* Part 2—Detailed outline of welding pro- 


pletely assembled, it is treated as a 


cedure followed in the shop fabrication. ea and carries a basic part 
y 7 number just as if it were a casting 

Assembly fixtures hold parts in perfect This procedure greatly simplifies hat 
alignment. Appearance is held to be dling the parts on the basic “Bill of 
: Material” for the complete machine 

important All welded assemblies are handled i 


the same manner. 


Preparation of Material 

This “Bill of Material” goes int 
the structural shop where the first ste] 
in the production of the structural! 
welded rear bed is to assemble the raw 
materials in the forms of rolled steel 
shapes and plates. After proper laying 
out, these parts are prepared by sheat 


By R. H. ZEILMAN* 


Assistant Chief Engineer, The Thew Shovel Co., Lorain, Ohio 


N THE MANUFACTURING process of — a basic part number and each individ- 
the structural rear bed a definite ual part going into it carries a numeri- 
routine or procedure is followed. A cal suffix identifying it with the com- 


ing, machine flame-cutting or by hand 
“Welded Assembly Bill of Material’ plete unit. 


torches, whichever the shape or t 


together with detail blueprints of the The assembly is treated as an aggre- 

° ‘ . ° e 7 : : ‘ *One of the Award Winners in the $2 0 
various parts is furnished the struc- gate of parts only in the welding shop. Program of the James F. Lincoln Ace We 
2 ae 7 ere ME eo oo atlases eee © - Foundation, Cleveland, Ohi TI s tl 

tural shop. The complete unit carries When it leaves the welding shop, com- — 3,0)"fnal section of this prine-winnine 


20 — THE WELDING ENGINEER — December, 1939 














a 


piece and economy dictates. In ma- 
chine flame-cutting the torch is con- 
trolled by a stylus following an accu- 
rate template to insure uniformity in 
the finished pieces. 

Following the shaping of the pieces, 
all the holes required in the final bed 
are laid out on the individual pieces. 
By virtue of having smaller, lighter 
pieces to handle, all these holes are 
drilled on drill presses, giving a con- 
siderable economy over the handling 
of a difficult bulky casting requiring a 
more expensive boring mill operation. 

Welded Sub-Assemblies 

With all the necessary shapes cut 
out and with all the holes drilled in 
them, the next step is to proceed with 


the sub-assemb'ies. There are five 
such sub-assemblies : 
1. Sus-Ass—EMBLY No. 1 — THE 


REAR CHANNEL. This channel forms 
the rear of the bed. The flanges of 
this channel are cut through at a dis- 
tance of 17 in. in from each end, and 
the ends are swung in to form a bay- 
shaped piece. The cuts in the flanges 
are then welded closed. Two small 
reinforcing lugs are also welded to the 
inside of the top flange where the holes 
for the supporting struts have been 
drilled. 

2. Sus-AssemBLies Nos. 2 & 3 
Sipe Memsers. There are also two 
side or longitudinal members fabri- 
cated as sub-assemblies. These are 
identical and are each handled in the 
same manner, except one is a right and 
one a left side piece. 

Each of these members consists of 
the assembly and welding of 7 parts 
or pieces. In Fig. 5, the lower view 
shows all the parts of this member 
prior to assembly and welding. The 
upper view in Fig. 5 shows a complete, 
welded side member. In order to show 


Fig. 7 — Boom drum 
bracket. Both the parts 
and the completely 
welded bracket are 
shown. 


these parts plainly on photographs, the 
members in Fig. 5 are shown upside 
down. In actual use the connecting 
lugs or jaws at the front are located 
so as to project upwards. 

In considering these members, it 
should be kept in mind that the rear 
bed supports approximately three tons 
of weight all of which is located at its 
extreme rear. Thus, as the turntable 
is in operation and is swung back and 
forth through an are of 45 deg. to 90 
deg., from 2 to 4 times a minute, the 
inertia developed by this weight is 
tremendous. Such inertia has a con- 
siderable tendency to set up high 
stresses and loads in the connections 
of the rear bed to the front bed. 

The connection holes at the front of 
these members are the only means of 
such attachment to the front bed. 
Therefore, considerable attention was 
given to the design of these connec- 
tions. To assure the absolute align- 
ment of these connecting holes, as well 
as the balance of the member, all of 
the parts of this assembly are welded 
in a positioning and welding fixture. 
Figure 6 shows such a sub-assembly, 
completely welded just prior to its re- 
moval from the fixture. 

The longitudinal members are 6 in. 
by + in.—16 Ibs. C.B. sections. The 
webs are flame-cut back along the 
lower flanges for a distance of 12 in. 
and a triangular piece is flame-cut out 
of the web. The lower flange is then 
bent upward and rejoined to the web 
by a butt weld coming in from each 
side. 

The parts that form the jaws of the 
connections to the front bed are cut 
from rolled angles with the inside leg 
flame-cut to the proper length and 
with this edge “Vee’d” to provide for 
a butt weld. This portion of the angle 
is butted against the web of the C.B. 


section and is joined to it by a butt 
weld, while the ends of the angles are 
joined to the flanges of the C.B. sec- 
tion by fillet welds. The two sides of 
the jaw formed by the upstanding legs 
of the angles are tied together by a 
small bar, thus insuring that any lat- 
eral loads will be distributed over both 
sides of the jaws. The holes in these 
connecting jaws, of course, are drilled 
before the assembly and welding and 
are held in perfect alignment for weld- 
ing by means of the welding fixture. 

The angle legs of the jaws are stiff; 
ened against lateral bending by plates, 
suitably flame-cut to pass along the 
sides of the angles to a point near the 
pin hole, and extending back a consid- 
erable distance under the flanges of 
the C.B. section. 


The outer or rear edges of the long- 
itudinal members are coped to fit into 
the lower flanges of the rear cross 
channel (Sub-Assembly No. 1) and 
are butt welded at the flange and fillet 
welded at the web. This latter opera- 
tion is done in the final assembly. 

3. Sups-AssemBuies Nos. 4 & 5— 

300M Drum Bracket. These sub- 

assemblies consist of the two halves 
of the bracket supplying the support 
for the boom derricking drum pin, and 
the housing for the drum. The vari- 
ous parts making up each half of this 
bracket, are shown in Fig. 7, grouped, 
in each case, around a view of a com- 
pletely assembled and welded bracket 
which the parts form. 


Perfect Alignment 

Here again absolute, perfect align- 
ment of all parts is essential, as these 
assemblies must fit properly into the 
main or final positioning fixture and 
all holes, which are already drilled in 
the various pieces must fall into their 
proper relationship and alignment. 
Therefore, to maintain the accurate 
relationship of all parts while welding, 
these brackets are assembled in a spe- 
cial welding fixture. This fixture is 
arranged to pivot and swing to give 
the proper positions and accessibility 
for speedy welding. It accommodates 
both halves of the bracket at once. All 
parts for one bracket can be assem- 
bled in one half of the fixture, the 
other part of the fixture being left 
empty, ready for the assembly of the 
other half. In the welding of the 
brackets fillet welding is employed 
throughout. 

The next step is the final assembly 


of the above mentioned five sub- 
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assemblies. To assemble and weld the 
five sub-assemblies into a completed 
structural rear bed, a special position- 
ing and welding fixture has been de- 


veloped to hold all the sub-assemblies 


and the other necessary channels and 
plates in their correct relationship to 
prevent any necessity of later having 
to plane any surfaces and drill any 
holes. 

Figure 8 shows a top view of this 
fixture with a rear bed in it. In this 
case all the sub-assemblies and other 
plates have been assembled in the fix- 
ture and have been welded together 
into a unit which is ready for removal 
from the fixture. 

Figure 9 shows the bottom view of 
the same fixture with the completely 
assembled rear bed in place. This fix- 
ture is supported on two trunnions lo- 
cated to balance the fixture and bed, 
so it can be revolved for accessibility 
in welding. A brake on one trunnion 
prevents any chance of the assembly 
turning. 

Final Assembly Procedure 

It is essential in the final rear bed 
that absolute alignment exist between 
the holes at the front of the side mem 
bers (Sub-Assemblies 2 & 3) and also 
between the holes of the boom der 
( Sub-Assem- 
blies 4& 5). Therefore, the following 


ricking drum bracket 








procedure is followed in placing the 
sub-assemblies into the final welding 
fixture. 

First, the flat rectangular plates for 


Fig. 8—This positioning 

and welding fixture 

holds the five sub- 

assemblies in welding 

the structural rear bed. 

Locking down on the 
top of bed. 


Fig. 3—Bottom view of 

the same welding fix- 

ture with a completed 

rear bed in place. Note 

trunnion supports for 
fixture. 


the engine support, etc. are placed in 
the fixture and are bolted into posi- 
tion. This fixes them in the correct 
horizontal planes as well as in the 
proper relationship laterally. 
Secondly, the two side members 
(Sub-Assemblies 2 & 3) are placed in 
position. The front holes or connect- 
ing lugs or jaws of each of these are 
accurately lined up and fixed in posi- 
tion by drive fit pins through position- 
ing holes in the fixture. Guides at the 
sides of the fixture enable lining up 
the correct position of the side mem- 
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bers for accurate spacing betw: 
them. 

Third, the center channel] spacer | 
tween the side members is put i 
position and fitted against guides 
the fixture which locate it accurate 
Clamps are then used to hold it in ¢ 
rect position. The ends of this met 
ber are coped to fit into the flanges a1 
webs of the C.B. 
members. 


sections of the sid 


Fourth, at this point the side me: 
bers are given a tack weld to the hori 
zontal plates at the back of the bed i 
order to assure them holding thei 
position. 

Sixth, the boom derricking dru 





brackets are installed next. These ar 


positioned by means of the holes for 
the boom derricking drum pins whic! 
are fitted over a pin located in the fix 
ture. Bushings and spacers are uti 
lized to space these brackets the co1 
rect distance apart. Once they hay 
been properly positioned, a large b 
replaces the pin in the fixture and t! 
parts are drawn up tight and squar 
The work of welding all these unit 
together is the next step and the e1 
tire unit is revolved as necessary 
give the welder all the necessary a 




















cessibility in handling the job quickly 
and efficiently. A welding procedure 
is followed, based on tests and experi- 
ence, which tends to eliminate as much 
Since the 
metal sections throughout are com- 
paratively light, practically all the 
welding of the final assembly, as well 


warping, etc. as possible. 


as on most of the sub-assemblies, con- 
sists of 5/16-in. fillet welds. 

Figure 10 shows a completely as- 
sembled and welded rear -bed ready 
for removal to the main assembly line 
for installation on a machine. The de- 
tails of the positioning and welding 
fixture are shown in the unit behind it. 

When the all-welded rear bed leaves 
the welding shop it is ready for assem- 
bly on the machine proper. There are 
no further machining operations re- 
quired on the campleted assembly. In 
the all-welded structural bed, all the 
lk drilled in the 
smaller, individual pieces on a drill 
press prior to assembly. All necessary 


necessary holes are 


level surfaces are obtained by using 
rolled shapes correctly positioned in 
the proper relationship, thus all plan- 
ing operations are eliminated. 


Final Assembly 

Figure 11 shows the first step of 
the final assembly of the complete 
turntable. The welded rear bed assem- 
bly is shown connected to the sloping 
machinery frame. This entire unit 1s 
next joined to the front bed. At this 
point the installation of the engine and 
of the power shafts and operating 
levers is made, to complete the turn- 
table assembly. At this point the unit 
is ready to be mounted on the crawler, 
to have the boom installed, and to go 
on test. 





Fig. 10—Completely as- 

sembled and welded 

rear bed ready for the 
assembly line. 


The policy of this company is to put 
appearance second to utility and in all 
designs the question of appearance is 
considered carefully. This policy has 
applied to the design of the rear bed. 
Figure 11 shows an all-welded struc- 
tural rear bed attached to the sloping 
machinery frame, the entire unit being 
ready for assembly in the finished ma- 
chine. In no way has anything been 
done to cheapen or lessen the appear- 
ance of the product or to reduce its 
utility. 

It has been for improved and fin- 
ished appearance that the ends of 
many parts of the welded assembly 
have been coped. In several cases a 
more simple connection would have 
served, but would not have carried 
with it the appearance and effect of 
careful design ; of better 


improved appear- 


stronger, 
construction; of 
ance. 

\n analysis of the design will indi- 
cate also that more welding has been 
used throughout than is necessary for 
strength. In many cases tack or stag- 
would have = sufficed. 
However, the additional cost of the 
use of continuous welds throughout 


gered welds 








Fig. 11—Welded rear bed assembly connected 
to the sloping machinery frame. First step of 
the final assembly of complete turntable. 


was considered justified by the im- 
proved appearance and sales advan- 
tage thus gained. 


Other Advantages of the Redesign 

There are three additional results 
that should be considered as advan- 
tages of the redesign: 

1. The reduction of 8.5 hrs. of ma- 
chine tool time per unit. This releases 
these units for other uses and in effect 
increases machine shop productivity 
without additional 
equipment. 


investment in 
2. The use of more direct labor on 
the welded bed permits the welded as- 
sembly to carry more labor overhead 
while total costs are reduced 34.4%. 
3. The previous casting weighed 
570 lbs. The welded assembly weighs 
415 Ibs., a reduction of 155 Ibs. 
light without 
strength, is being constantly striven 


Since 
weight, sacrifice of 
for in shovel design because of its op- 
erating advantages, the redesign was 
helpful in this respect also. 











=a 


New prison chapel at Auburn, N. Y., has an all-welded steel frame. Photo (Wilson 
Welder & Metals Co., Inc.). 
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Fig. 7—Typical sections of 
flame-hardened gear teeth 
from 1 to 6 diametral pitch. 


Review of recent 


technical developments in 





Flame-Treating Applications 


* Part 2—Flame-softening has numerous 


industrial applications, particularly in 


conjunction with flame-cutting. Highly 
stressed parts can be locally strengthened 


By J. H. ZIMMERMAN* 


Development Engineer, The Linde Air Products Co., New York City 


ITH RESPECT to the results 

to be obtained by the proper 
application of flame-hardening meth- 
ods, a number of macro-etches have 
been included. In Fig. 7 is shown a 
group of etched flame-hardened gear 
teeth ranging from 1 to 6 D.P. Un- 
fortunately, the teeth shown repre- 
sent a number of and con- 
siderable variation in etching and 
photographic technique. However, the 
typical contour of the hardened region 
is well illustrated. 


steels 


Fig. 8-a is a macro-etch of a flame- 
hardened cam which shows concentra- 
tion of hardness at the surface sub- 
jected to highest contact loads. In 
*Final installment of the author's paper as pre- 


sented before the recent annual meeting of the 
American Welding Society in Chicago, Ill. 


Figs. 8-b and 8-c are shown macro- 
etches of two rounds which have been 
hardened by the combination method. 
Attention is called to the uniformity 
of case in each example and to the 
range of controlled case depth. 

Previous reference has been made 
to the flame-hardening of crankshaft 
bearings by the spinning method. The 
result obtained by the crankshaft set- 
up shown in Fig. 5 is illustrated in the 
longitudinal etch of a hardened shaft, 
Fig. 8-f. 

Other interesting illustrations of the 
economical placement of hardened 
metal are shown in the sectioned caster 
race, Fig. 8-d, the pressure screw 
thread, Fig. 8-e, the partially sectioned 
detachable rock drill bit shown in Fig. 
8-g, and the sectional flame-hardened 
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sheave wheel, Fig. 8-h. The flam 
hardened sheave wheel shown illus 
trates the extreme flexibility of th 
flame-hardening process with respect 
to confinement of hardened material 
in the regions where hardness is es 
sential. 

Diametrically opposed to the basic 
demands for the flame-hardening 
processes aré the needs which have 
led to the development of a some- 
what newer pre cedure kn wh as 
“flame-softening.” Where the ob 
jective in the first process is to in 
crease surface hardness, the purpos« 
in the second is to soften 
which has been, or might otherwis* 
become, hardened. The numerous in 
dustrial applications of flame-soften 
ing include: the local annealing 0! 
carburized or cyanided case-hardened 
parts to permit drilling, tapping 01 
machining ; the same with respect t 
fully hardened parts ; the local soften 
ing and refining of finishing weld 
passes; the annealing of 
edges and other work-hardened parts 
the softening of such parts as flame 
cut riser pads. Another application o! 
flame-softening is in connection wit! 


material 


sheared 








the flame-cutting of the air-hardening 
steels, with particular reference to 
steels of the alloy and high-tensile 
structural types. These, when flame- 
cut by the usual methods, may harden 
sufficiently to leave cut edges which 
are lacking in toughness, ductility and, 
in some instances, machinability. 

The fundamental action of flame- 
softening when used in conjunction 
with flame-cutting is in supplying such 
preheat, postheat or both, as may be 
necessary to leavé the cut edge in an 
acceptably softened and ductile condi- 
tion. There are three methods of 
using flame-softening heads for the 
removal of hardness from cut sur- 
faces. As the first example, a single 
heating head may be applied to the top 
of a plate which is being flame-cut. 
The heat is applied simultaneously 
with and immediately before or after 
the cut has been made. The effect is 
either to slow the rate of cooling to a 
sufficient extent to prevent undue 
hardening, or to temper the partially 
hardened cut surface. 

A second process employing the 
simultaneous application of heat from 
both the top and bottom of the plate 
may be used. This procedure is more 
desirable when the thickness is such 
as to make heating from one side only 
economical or destructive to the top 
surface, because of the longer soaking 
time required. The second setup is re- 
stricted to cuts where a relatively thin 


Fig. 8—Macroetches of 
representative flame- 
hardened parts. (a) Cast 
iron cam, (b) shaft with 
light case, (c) shaft with 
deep case, (d) section 
through flame-hardened 
caster race, (e) pressure 
screw thread, (f) longi- 
tudinal section of flame- 
hardened cranksheft 
bearing, (g) partially 
sectioned detachable 
drill bit, and (h) sec- 
tioned cast-iron sheave 
wheel. 


width of scrap is removed. The third 
method of flame-softening involves 
the application of the softening flames 
directly to the cut surface immediately 
after the cut has been completed. 

$y employing one of the foregoing 
flame-softening processes it is possible 
to flame-cut materials which otherwise 
would require jexpensive machining. 
Use of the process also eliminates the 
need for chipping or grinding away 
the thin hardened surface which is left 
on the hardenable steels when the ordi- 
nary methods of flame-cutting are em- 
ployed. 

While the results obtained by the 
use of the flame-softening process in 
connection with flame-cutting may be 
generally duplicated by furnace-treat- 
ment of the plates as a whole, either 
by preheating before cutting or by 
heat-treating after cutting, appreciable 
savings can be realized by the use of 
the flame-softening process instead of 
the more cumbersome and less eco- 
nomical methods of furnace-treating. 

PrincipLes—The underlying prin- 
ciples of the flame-softening process 
are predicated upon the accepted 
metallurgical bases of other well- 
known heat-treatments. The tempera- 
ture gradients set up by ordinary 
flame-cutting may be quite steep, and 
it is reasonable to expect, under such 
conditions, that a thin layer of the 
surface material will be subjected to 
a fairly rapid rate of cooling, because 


of radiation to the surrounding air 
and conduction to the cold base metal. 
The softening of these gradients may 
be accomplished by the use of the pre- 
heating treatment and, as is well 
known, with the corresponding reduc- 
tion in rate of cooling, the subsequent 
hardening is negligible. 

With further respect to the simul- 
taneous application of heat with cut- 
ting, it is also possible to employ post- 
heating effectively. This treatment 
may consist of a tempering of the pre- 
viously hardened metal by reheating 
to a temperature slightly below the 
critical, or it may involve reheating the 
surface metal to an annealing temper- 
ature slightly above the critical. With 
the broad temperature gradient set up 
and the deep volume of heated mate- 
rial, the rate of cooling is such as to 
leave the material in a relatively soft, 
ductile condition. 


Post-Heating 

In considering the third method of 
flame-softening it is assumed that 
prior to the application of the treat- 
ment the work has been flame-cut and 
cooled to a temperature below the 
critical. Generally speaking, the sooner 
thereafter that the softening treatment 
can be applied, the better, since the 
more delicate steels will sometimes 
crack if cooling is allowed to progress 
to shop temperature, particularly in 
cold weather. By applying heat di- 
rectly to the face of the cut, a straight 
tempering treatment may be accom- 
plished, or, if a more thorough-going 
treatment is desired, a complete treat- 
ment may be applied consisting of 
heating the cut surface to slightly 
above the critical, thus refining the 
previously coarsened material, follow- 
ing with either a tempering to a high 
tempering temperature, or a cooling, 
reduced in rate by the application of a 
second bank of heating flames. 


ResuLtts—The results obtained in 
applying flame-softening are illus- 
trated graphically in Fig. 9. Some 
steels normally respond to the ordi- 
nary flame-cutting process by harden- 
ing at the cut surfaces to from 200 
to 500 Brinell. However, when prop- 
erly treated by either preheat or post- 
heat in conjunction with cutting, these 
steels respond to the combined cutting 
and treating by hardening to an ac- 
ceptable degree, usually to within the 
range of 150 to 300 Brinell. The gen- 
eral effect of the treatment on a repre- 
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— FLAME CUT 
y 600) 
i 

400| BASE METAL 

-“ 

“ll 
sentative group of steels is clearly 
shown in Fig. 9. 


~* 


\ striking example of the utility of 
the flame-softening process is in the 
softening of flame-cut armor plate. In 
this application, 
and 


appreciable savings 
production 
have been realized through oo substi- 
tution of flame heat-treatment for full 


furnace-treatment 


notable increases in 


Flame-Strengthening 


flame- 
this 
flame-strengthening, 
It is, 
name. In 
application it is practically identical 
with the flame-hardening treatment. 
The purpose of flame-strengthening 
differs appreciably from that of the 
above-mentioned processes, however, 
in that the intent is to strengthen 
highly-stressed parts locally in the re- 
gions ot 


Qf the three 
processes 
third, 
newest and least known. 
however, 


(SENERAI 
treating described in 
paper, the 
is the 
self-detining by 


excessive concentration of 
\n example of 


concentration, 


stress, such stress 
as determined photo- 
elastically, is shown in Fig. 10. 

The process is directed particularly 
at parts which are to be subjected to 
repeated stresses and which are thus 
In pro- 
failures it is 
to borrow the slogan of a well- 
known paint manufacturer 
“save the 


subject to failure by fatigue. 


tecting against fatigue 
again 
a case of 
surface and you save all.” 
while the treatment 
may appear to be ideiutical with flame- 
hardening, it may be applied to sec- 
tions of a part, 


In other words, 


which will never be 
subjected to wear, for the specific pur- 
pose of increasing mechanical strength 
as resistance against the formation 
and propagation of fatigue cracks. By 
virtue of the extreme flexibility of the 
process, the use of flame-strengthen- 
ing makes it possible to effect savings 
in comparison with the complete heat- 
treatments where, instances, 
100 per cent of a part would be fully 
hardened and drawn in order to in 


crease the strength of the 1 per cent 


in many 





Fig. $9—Brinell hardness 
at the cut surface of a 
group of representative 
high - tensile and low- 
alloy steels — as re- 
ceived, as flame - cut, 
and as flame-cut and 
flame-softened. 





Fig. 10—Photo-elastic study showing stress 
concentration at shallow grooves in pure 
bending. 





Fig. 11—Macroetch of failed fatigue test 
epecimen showing flame-strengthening at 
the regions of stress concentration. 


which may be subjected to the maxi- 
imum stresses. 

Mrtruops—As previously 
there is practically no difference be- 


stated, 


tween the flame-strengthening proce- 
dure and that for flame-hardening. In 
order to produce the desired contours 
of strengthened metal and in order to 
control the 
ened 


fadeout of this strength- 
into the base metal in 


regions of lower stress, and thus pre- 


section 


vent sharp discontinuities, it has been 
found desirable to employ special heat- 
ing heads where the complexity of the 
part does not lend itself readily to the 
use of simple or standard equipment. 






Fig. 12—Graphical rep- 

resentation of fatique 

test results showing de- 

termination of endur- 
ance limits. 








a oe Se 
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The cooling in the flame-strengthe: 


ing 


process 
drastic 
hardening. 


may be 
than in the 
Whereas 


somewhat les 


it 


case ({ f 


flan 


is general] 


agreed that high hardness is indicatiy 


of gre 


at strength, 


strength so indicated 


indicative of the 
or endurance properties. 


is 


maximum 


unfortunately, tl 


not, in tur1 


Somewh 


fatious 


lower than maximum hardnesses hay 


been s 


regard 
stresses. 


hown to be 


to resistance 


advantageous wit! 


to repeate 


This is probably caused b 


the need for a certain amount of du 
tility to provide for minute plastic di 


formations 
concentration. 


in regions of 


high stre 


The need for tempet 


ing, even though at a low temperatur 


is even 


more 


obvious in the 


flame-strengthening than in the cas« 
lame-hardening. 


. Res 


Results of Tests 


ULTS 


-While no specific infor 
mation concerning the performance o! 


flame-strengthened parts in service i 
as yet available, the results of labor: 


tory tests are of 


interest. 
is shown part of a sectioned and etched 


In Fig 


l 


fatigue specimen of the type employ: 


in a series of 


process. In 
shoulder was intentionally introduced 


this 


tests to determine 
advantages of the flame- 


strengthen 


specimen a 


1o 


shat 


case ot 


th 


t 


in the midsection of the test specimet 
which is submitted to uniform bend 


ing du 


and as has been previously indicated 


ring rotation. 


As is well known, 


by the photoelastic illustration in Fig 


10, this abrupt change in section is a 


stress raiser of appreciable magnituc 
It was thought that if flame-strengt! 


ening could divert the fatigue failuré 
from the sharp cornered fillet 
shank of uniform diameter, the tre 


ment, 








. \ ora: 


in effect, 
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Qp0gPCO 


at 


‘ly 


1 
to the 








liminated the weakening effect of the 

stress raiser. This has been found to 
be the case, as is shown by Fig. 11 
which is a longitudinal section of a 
fractured specimen showing the break 
at the center. 

In order to investigate further the 
effect of flame-strengthening, the en- 
tire reduced section surface, as well 
as the fillets, was strengthened in a 
second series of specimens. In these 
tests it was soon found possible to 
throw the fatigue failures to the un- 
treated metal in the sections of large 
diameter. Actual dimensions of the 
specimens under test were 7/16 in. 
and ™% in. for the small and large 
diameters respectively. This variation 
in diameter corresponds to a much 
greater difference in the induced stress 
under load, the ratio of stresses for a 
uniform bending moment being al- 
most 1.5:1. 


Endurance Limits 

The results of one series of com- 
parative fatigue tests are shown in 
Fig. 12. The endurance limits 
four sets of specimens of the same 
but of different treatment are 
The material in this 
series of tests was S.A.E. 1045 steel. 
No attempt was made to determine the 
actual endurance limit of the material, 
which is probably in the neighborhood 
of 45,000 psi. Instead, the calculated 
stresses for the test specimens were 
based .on the small diameter without 
regard to the stress raising factor cor- 
responding to the sharp 
shoulder. 


for 


type 


shown. base 


cornered 


In the lower curve it will be seen 
that the nominal endurance limit of 
the test specimen, untreated, was in 
the neighborho« xd of 18,000 psi. If it 
is assumed that the test material itself 
has an endurance limit of 45,000 psi., 
the actual stress raising factor indi- 
cated is 2.5, a value which is not incon- 
sistent with published data.* 

In the second curve from the bot- 
tom, the nominal endurance limit is in- 
dicated to be approximately 26,000 
psi. This series of specimens was oil- 
quenched from 1,540 deg. F. and 
drawn at 400 deg. F. 

The next curve showing a nominal 
endurance limit of 32,000 psi. corre- 
sponds to the series of specimens 
treated as indicated in Fig. 11, namely, 


untreated base metal with flame- 
*"See ““Photoelastic Studies in Stress Concentra- 
tion.” M. M. Frocht. Mechanical Engineering, 
“8, 485 (1936) 


strengthened fillets. It is interesting to 
note that this relatively sparse heat- 
treatment has developed improved 
fatigue resistance as compared with a 
fully quenched and drawn specimen, 
although it must be admitted that the 
fully hardened specimens would prob- 
ably have shown improved results had 
they been water-quenched. 

The upper curve, indicating a nom- 
inal fatigue limit around 52,000 psi. 
was obtained in testing a series of 


specimens which had been flame- 
strengthened not only at the fillets but 


across the entire reduced section. The 
improvement is obvious, 

The results of these and other lab- 
oratory tests in progress indicate that 
there may be considerable future for 
the flame-strengthening process. 


» 


Conclusion 

In conclusion, it may be said that, 
first, while flame-hardening, as a proc- 
ess, is no longer new, applications con- 
tinue to become more numerous, and 
it is believed that flame-hardening, as 
a method of heat-treating, has deti- 
nitely established itself as being both 
economical and practicable in many 
industries. Secondly, although less 
well known, the flame-softening proc- 
ess has now been given sufficient com- 
mercial application to indicate that it, 
too, has a definite place in the field of 
heat-treatment. And _ finally, flame- 
strengthening, the latest of the flame 
heat-treatments, gives every indication 
of still another important field of use 
for the oxy-acetylene flame as an in- 
dustrial tool, 


« 


Bureau Of Yards and Docks 


By COMMANDER C. A. TREXEL* 


* The 
cludes 
depx ts, 


Naval Shore Establishment in- 
navy yards, supply and fuel 
ordnance and ammunition de- 
pots, submarine, destroyer and air 
bases, radio traffic and direction finder 
stations, marine, barracks, naval hos- 
pitals, training stations, aircraft, gun 
and powder factories, research and 


experimental laboratories, etc. Obvi- 
ously there are many structures at 
these various stations which utilize 


welding in their construction or repair. 
Hangars, shops, storehouses, bridges, 
piers, bulkheads, shipbuilding ways, 
fuel tanks, 
boilers, piping, floating and _ bridge 
cranes, dry dock caissons and many 
others lend themselves readily to fabri 


radio towers, water and 


cation by welding. The author men 
tions and presents illustrations of a 
number of these structures. 
Standards for both design and field 
inspection of welding are a definite 
need, anda prerequisite to general ac- 
ceptance of welding in structural steel 
work. To enable it to adopt welding 
for important structures, the Bureau 
of Yards and Docks has prepared such 
standards which are in use on work 
under its jurisdiction. While the al- 
most universal use of the shielded arc 
or coated electrode has gone far to 
establish dependability of welding, and 


*Bureau 
Dige sted 


f Yards and Docks, Navy Dey 
from an A.W.S. paper 


visual inspection is generally accepted 
as a satisfactory method of determin- 
ing the integrity of shop and field welds 
on structural work, there is need for 
a convenient, reliable and inexpensive 
non-destructive method of field testing 
of welds. 

Standards for the qualification of 
welders, materials and processes, while 
of the greatest importance in maintain- 
ing a high standard of workmanship, 
need to be simplified, and costly re- 
qualification of welders for each new 
job eliminated. Welding designers are 
needed who are not only versed in the 
theory of design, but who are also 
thoroughly acquainted with the weld- 
ing art, and shop and field practices. 
To a much greater degree than in riv- 
eted work is the economy and even the 
quality of work in the shop and field 
dependent upon the character of the 
designs prepared in the drafting room. 
By reducing the amount of field weld- 
ing, by positioning in the flat or hori- 
zontal positions, and by providing con- 
venient erection connections, the de- 
signer can effect substantial economies 
in field erection. Standard forms of 
connections and other details such as 
are available for riveted work, need 
to be developed for welded design, in 
order to reduce engineering costs and 
excessive time required to prepare 
welded designs. 


December, 1939— THE WELDING ENGINEER — 27 

















Time-saving digests 


of selected A.W.S. 


Automatic high production 
welding machine for seam 
welding paint pails. Spot 
welds are controlled by 
photo-electric cells. Photo 
(National Electric Welding 
Machines Co.). 








Resistance Welding Papers 


* The unusually large number of papers 


on this subject was a prominent feature 


of the recent annual meeting in Chicago 


Latest Developments in 
Resistance Welding 


By R. T. GILLETTE" 


*® Welding controls vitally affect. all 
welding methods. The electronic or 
vacuum tube control is the most con- 
sistent control now available for re- 
sistance welding. While its original 
cost may be higher than that of some 
other types of control, its lower elec- 
trode maintenance cost, noiseless oOp- 
eration, accuracy, flexibility, synechron- 
ous switching, and extremely low re- 
jection of parts due to faulty welding, 
more than justify the difference in 
This control has been 
one of the most important factors in 


original cost. 
the development of a great many weld- 


* Resistance 
{ 


Welding Specialist, General Electric 


ing jobs that were formerly considered 
difficult or impossible. 

Recent developments in spot weld- 
ing equipment have made available mo- 
tor driven, air or hydraulically-oper- 
ated spot welders which are really 
machine tools. One important factor 
that has been recognized is the inertia 
of the moving element or head. If, 
in short time welding ('% cycle or 
less), the pressure follow-up is too 
slow, burned work and high electrode 
consumption will result. Consequently 
efforts are being made to keep the 
moving parts as light as possible, and 
still retain a sufficient amount of cop- 
per to carry current to the weld: An- 
other advancement in spot welding was 
the introduction of multi-matic, speed- 
matic, hydro - matic or ultra - speed 
welders. This type of equipment, hav- 
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ing as many as 150 spot welding points 
or stations, welds a complete assembly, 
while it is rigidly clamped in a fixture, 
thereby reducing distortion or mis 
alignment to a minimum. 

The interrupted method of spot 
welding was developed to overcome the 
electrode maintenance difficulties ex 
perienced in welding heavy materials 
(3/16 to 1 in.) with a continuous flow 
of current. This consists of bringing 
the electrodes in contact under pres 
sure in the regular manner, and then 
applying current in a series of im 
pulses rather than continuously. This 
interruption of current allows a weld 
ing temperature to be built up in the 
weld, without excessive heat in the 
electrodes or surface of work. It also 
gives much better heat distribution on 
heavy material, and allows time for 
gt vod forging action on the weld. 

Seam welding technique and equip 
ment have developed rapidly in the last 


few months, particularly for jobs 








where large production and suitable 
design have permitted the use of multi- 
ple-wheel welders. This type of seam 
welder is adaptable to a great many 
types of work, especially jobs of large 
size, such as cabinets, refrigerator 
parts, and structures as large as rail- 
road cars. The author explains in de- 
tail the operation of two welding ma- 
chines used for this type of work, and 
also describes two rather unusual seam 
welding jobs that were carried out suc- 
cessfully. One of the latter was the 
welding of 0.020 in. low-carbon steel to 
1, 2 and 4 in. materials of the same 
analysis ; the other was the welding of 
two pieces of 34 in. material. 

» « 
Contact Resistance 
in Spot Welding 
By F. J. STUDER“ 


* The actual importance of contact 
resistance in the spot welding process 
has not proved to be easy to determine. 
This is because the characteristics of 
contact resistance under welding con- 
ditions have not been known. The 
opinion is often expressed that surface 
resistance is, in most cases, necessary 
for effective welding by this method, 
since it brings about the production of 
heat right at the boundary where weld- 
ing occurs. On the other hand it has 
been the feeling of some that boundary 
resistance really plays a rather minor 
part in the welding process; that un- 
der conditions where it is high enough 
to be of any consequence, it produces 
too localized heating, which results in 
a very thin weld “nugget” of low 
strength. The present study was un- 
dertaken to determine the characteris- 
tics of contact 
cumstances that occur in spot welding, 
from which it should be possible to tell 
more about its action during the weld- 
ing cycle. 

The apparatus used in this investi- 
gation was designed to simulate the 
conditions found in the gap of a spot 
welder. Means were provided for 
passing a current through two speci- 
mens held in contact by evenly dis- 
tributed pressure of variable magni- 
tude. Specimens of several different 


resistance under cir- 


types were studied, and the contact 
resistance under various conditions 
was determined by measuring the po- 
tential drop between the specimens. 
All experiments were conducted with 
a low current (1 to 20 amps.) passing 
through the samples. The set-up in- 
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cluded an electric furnace which could 
be placed in a position surrounding the 
specimens, for making contact resist- 
ance measurements at temperatures up 
to 750 deg. C. The greater part of the 
work was done with low carbon and 
stainless steel sheet, of standard fin- 
ishes. 

These experiments verified the re- 
ports of previous investigators on the 
effect on contact resistance of area of 
overlap and size of electrode tips. It 
was found that the resistance was un- 
affected by the area of the electrodes 
which push the surfaces together, even 
with sheets of different thicknesses. It 
was observed also that contact resist- 
ance was for all practical purposes in- 
dependent of the area of overlap of 
the surfaces, i. e., the variation from 
one area of overlap to a different one 
was no greater than the variation for a 
given area taken at different places on 
the surfaces. 

A comparison between four stand- 
ard factory finishes of steel revealed 
no indication of a difference in contact 
resistance characteristics. Sandblasted 
samples, however, showed a consist- 
ently lower resistance at any given 
pressure. It was observed that the con- 
tact resistance between ordinary sur- 
faces was extremely variable. Care- 
fully made duplicate tests frequently 
revealed values;of approximately half 
or double the original value. 

Numerous tests were made to dem- 
onstrate the effect of pressure on con- 
tact resistance, and curves were pre- 
pared to illustrate the trends for de- 
creasing as well as increasing pres- 
It was observed that for de- 
creasing pressure the resistance did not 
increase until the pressure had been 
greatly reduced, and even at the low- 


sures. 


est value of pressure the resistance re 
turned to only a fraction of its original 
value. If it should be useful to make 
a weld with low initial contact resist- 
ance and low electrode pressure, this 
can be accomplished by applying a high 
pressure, and reducing it before the 
welding current is turned on. It was 
remarked that samples of the same 
material, with the same finish, may 
pressure-resistance 
quite different slopes on a_ log-log 
curve, / 


give curves of 


measurements showed that 
in every test but one (aluminum alloy 
containing 4% copper in contact with 
cold-rolled steel), the contact resist- 


Direct 


ance decreased rapidly with tncreas- 
ing temperature, and reached a very 


low value at relatively low tempera- 
tures, regardless of the pressure on the 
surfaces. Since the fall in the value 
of the resistance began at a tempera- 
ture well below that at which the metal 
showed any tendency to soften, it was 
believed that the decrease in resistance 
was due to the driving off of a film of 
some kind from the surfaces of the 
specimens, 
» « 


Precision Welding by 
the Resistance Method 


By G. J]. OSWALD, E. J. BATES 
and R. L. HOUS* 


* In the manufacture of complicated 
precision machines, methods of join- 
ing parts together assume a very great 
importance. Space limitations require 
that joints be of minimum size, yet of 
maximum strength ; assembly require- 
ments are such that accuracy as close 
as 0.001 in. must be maintained ; the 
very smallness of many of the parts 
introduces high stresses; and fre- 
quently there are repeated impacts to 
be resisted. It will be evident, there- 
fore, that any improvment in joining 
methods which produces savings in 
space, which permits greater accuracy, 
or which results in stronger and more 
ductile joints, will be of immense im- 
portance to all manufacturers of such 
machines, 

Many improvements in this field 
have recently been accomplished 
through the developments in equip- 
ment for spot and projection welding, 
Progress has been made particularly 
in controlling more accurately the vari- 
ables of current, pressure, timing, 
and electrode alignment. These im- 
provements, together with increased 
rigidity, have eliminated the non- 
uniformity unavoidable with manu- 
ally-controlled equipment. 

Our present practice in projection 
welding small, accurate assemblies was 
adopted after a thorough study of the 
effect of projection size on the proper- 
ties of a weld. Such an investigation 
was required because ordinary projec- 
tion welding practice is not applicable 
to small and very accurate parts, which 
require that there be practically no dis- 
tortion and no loss of location in weld- 
ing due to shifting, twisting, buckling, 
etc. The results of this study, in which 
a large number of welds were tested 
in shear and in torsion, showed that 
excellent results could be obtained 
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through the use of low, accurate pro- 
jections and precision-made fixtures 
for holding the parts in place. It was 
found that low projections (.008 to 
.010 in. in height ) reduced the amount 
of pressure required to produce sound, 
strong welds, which in turn was a fur- 
ther aid in lessening distortion and 
shifting of parts in the fixture. In gen- 
eral, the current-time relationships 
which gave best results were those of 
relatively low current values and 
longer times, rather than those of high 
current values and short times. 

The strength, ductility and uniform- 
ity of welds made with these lower, 
slightly wider projections are such that 
this type of projection may be placed 
on an entirely comparable basis with 
the higher projections generally used. 
This is especially true for small parts 
made from .025 to .125 in. stock, where 
welds of this type would not fail be- 
fore the parts themselves were perma- 
nently deformed or destroyed. 

Jigs and fixtures are used in resist- 
ance welding for the same purposes as 
in drilling, milling, and other machine 
tool operations. Only through their 
use is it possible to maintain extreme 
accuracies. The following rules are 
suggested for the guidance of the de- 
signer in working out details of re- 
sistance welding fixture construction: 
(1) keep all magnetic materials out 
of the “loop,” and keep the “loop” as 
small as possible; (2) make all weld- 
ing electrodes easily and quickly re- 
placeable, and water cool them as close 
to the tip as possible; (3) insulate all 
gauge pins, clamps, locaters, index 
pins, etc.; (4) provide sufficient cross 
section to current-carrying members, 
run as close to the electrodes as possi- 
ble, and use a minimum of connections 
in the circuit; (5) provide protection 
from flash for all moving slides, bear- 
ings, index pins, adjustable screws, 
and any accurate locating device; (6) 
provide adjustment for electrode 
wear; (7) check welding pressure 
application; (8) provide ease of op- 
eration and protection for the operator. 


» « 
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Spot Welding of 
Automobile Grade Mild Steel 


By W. F. HESS and R. A. WYANT“ 


*® The material tested was a low car- 
bon steel, 0.036 in. in thickness, which 
had been prepared with a_ bright, 
smooth finish for deep-drawing opera- 
tions. The principal objective was to 
establish the optimum spot welding 
conditions. Other objectives were to 
compare oily with degreased stock, to 
study the effects of varying electrode 
pressure dwell time and to make a pre- 
liminary study of performance of 
dome-shaped tips. A phase of study, 
which developed during the investiga- 
tion, was the effect of variations in 
grain size. 

Single spot lap welds were tested in 
tension. Welding currents and resist- 
ances were measured by means of an 
oscillograph. Photo-micrographs were 
obtained to illustrate and give evidence 
of the nature of several effects studied. 

With % in. flat tip electrodes, 
strength and indentation characteris- 
tics as functions of current are shown 
for unit electrode pressures of 10,000, 
15,000 and 20,000 psi. at 6 and 12 
cycles. For both time values an elec- 
trode pressure of 15,000 psi. gives best 
welds. Optimum currents are 12,500 
and 11,000 amps. at 6 and 12 cycles 
respectively. Surface indentation was 
again found to be a sharp criterion of 
optimum current. 

Characteristics of strength, indenta- 
tion and weld diameter as functions of 
current are shown for 4-in. radius 
dome-shaped electrode tips at an elec- 
trode pressure of 750 Ibs. for 6 cycles. 
These characteristics are compared 
with similar characteristics for welds 
made with %-in. flat tips. In this pre- 
liminary study of dome-shaped tips, 
several advantages over flat tips are 
apparent. Welds having only 5% less 
strength are produced with 10% less 
current. Also the strength-current 
characteristic is flatter. There is also 
an indication that a domed shape may 
lengthen the life of electrodes. 

In comparing oily with degreased 
material only slight differences’ in 
strength were found. While these dif- 
ferences are about 3%, they do indi- 
cate a tendency by always favoring the 
clean material. Caution is advised if 
the oil contains foreign matter. 

Time of electrode pressure dwell 
after cessation of current flow was 
found to have a critical value at which 
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welds of somewhat lower strengt! 
were produced. For 12-cycle welds 
this value of time is about 4 cycles and 
the reduction in strength about 6% 
When it was discovered that the stee| 
varied in grain size, fine and coarss 
specimens were selected for compari 
son. The fine-grain steel gave welds 
which were 10% stronger. 


» « 


Spot Welding of Low Carbon 
and Stainless Steels 


By W. F. HESS and R. A. WYANT“ 


* This investigation was a continua 
tion of previous research work. The 
materials were hot rolled, annealed 
and pickled low carbon steel, 0.047 in 
in thickness and 18-8 annealed stain 
less steel, 0.068 in. in thickness, in both 
the dull and polished finishes. The 
principal objective was to establish 
optimum conditions. 
Other objectives were to compare flat 
electrode tips of different diameters, 
to compare finishes on stainless steel 
and to obtain resistance data. 


spot welding 


Single spot lap welds were tested in 
tension. Welding currents and resist 
ances were measured by means of a1 
oscillograph. Photo-micrographs were 
obtained to illustrate and give evidence 
of the nature of several effects studied. 

For the mild steel, strength and in 
dentation characteristics as functions 
of current are shown for 14 in. flat tip 
electrodes used at unit pressures of 
10,000, 15,000 and 20,000 psi. for both 
6 and 12 cycles. For both time values, 
an electrode pressure of 15,000 psi. 
gives best welds. The optimum cur 
rents are 13,500 and 12,000 amps. at 
6 and 12 cycles respectively. Similar 
characteristics are shown for 6-cycle 
welds made with 3/16 and 5/16 in. 
flat tip electrodes at a unit pressure of 
15,000 psi. Optimum currents are 
10,000 and 21,000 amps., 16 and 
5/16 in. tip respectively. 


for 3 


For stainless steel, strength and in- 
dentation characteristics as functions 
of current are shown for 6-cycle welds 
made in both the dull and polished fin- 
ishes with 5/16 in. flat tip electrodes 
at a unit pressure of 50,000 psi. Com 
parative characteristics are shown for 
the polished finish material at 2, 4, 6 
and 12 cycles. 

Diameters of the best welds in mild 
steel approach very closely that of the 
electrode tips. In stainless steel the 
strongest welds are about 8% large! 
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in diameter than the electrode tips. A 
basis for selection of the proper size of 
electrode tip for a given material is 
discussed. 

Different types of distortion were 
found in welding the two materials at 
high currents and high pressures. The 
mechanism of this distortion is dis- 
cussed and illustrated by photo-micro- 
graphs. Observations are also made 
of the types of failure encountered. 


» « 


Production Panel Welding 
of Railroad Cars 


By JOHN W. SHEFFER* 


* The use of light gauge, low-alloy, 
high-tensile steel in modern railroad 
car construction has favored welding 
rather than riveting as the method of 
fabrication. Arc welding is being used 
for the underframe and heavier sec- 
tions, and spot welding for attaching 
sheathing to the sides, ends, doors and 
roof. By breaking down the main as- 
sembly operations into numerous sub- 
assemblies, it has been possible to ap- 
ply production methods and achieve 
greater uniformity. For example, the 
side frame structures of passenger 
cars, although they are not exact duphi- 
cates of each other, are enough alike 
to permit the use of a flexible jig for 
the construction of all of them. The 
same type of sub-assembly is used 
in the construction of the roof, end 
frames and underframe. 

The keynote of recent developments 
in multiple spot welding equipment 
has been flexibility. Changes in design 
of products are being made continu- 
ally ; rapid advances are being made 
in welding technique ; and new mate- 
rials are constantly coming into use. 
Consequently, unless welding equip- 
ment is designed with adequate provi- 
sion for flexibility, an expensive weld- 
ing machine might become almost 
obsolete in a year or less. A good 
example of flexibility of application 
is a welder used for panel welding of 
passenger car sides, which can also be 
used with a different set-up for panel 
welding of roofs. Flexibility of opera- 
tion is illustrated by an automatic 
panel welder which will: (1) permit 
manual control of each welding opera- 
tion individually if desired, (2) permit 
a set-up to be made, which will then 
proceed automatically to the final pre- 
set point, (3) permit any previously 
pre-set set-up to be interrupted if de- 
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sired, a single operation performed, 
and then continue the pre-set set-up, 
(4) permit manual termination of any 
individual operation. 

A new development in multiple spot 
welding equipment, through the use 
of a multiple distributing switch in the 
secondary or heat generating circuit, 
permits the entire group of electrodes 
to be put under pressure simultane- 
ously. These electrodes act as a self- 
contained clamp at each weld location, 
and remain in this position through 
the entire cycle of individual electrode 
welding sequence. With these facili- 
ties for applying the correct amount 
of pressure on all electrodes simulta- 
ously and having them dwell (without 
time delay ) until the various welds are 
sufficiently cool, very clean, strong and 
uniform welds are produced. 


» « 


Application of Portable 
Spot Welding 


By C. E. HEITMAN* 


* Portable spot welders have many 
disadvantages as compared to station- 
ary welding machines. They are usu- 
ally quite heavy and cumbersome to 
manipulate, and the welding trans- 
former, control equipment, supply 
lines and power equipment must be 
several times larger than for an equiv- 
alent stationary machine. On high 
speed operations cable failures occur 
all too frequently, in spite of water 
cooling, causing a serious maintenance 
item. These disadvantages of portable 
spot welding are mentioned to empha- 
size the point that this method of spot 
welding is far from ideal, but born of 
necessity. It is a process which fills a 
need in industry, and although many 
of its applications are destined to be 
replaced by automatic multi-spot weld- 
ing machines, it will continue to serve 
economically in many applications. 

In its present form a portable spot 
welding unit consists of a portable 
welding gun, by means of which pres- 
sure is applied to the parts being 
welded, a welding transformer which 
may be stationary or movable, and 
which is electrically connected to the 
welding gun by means of flexible weld 
ing cables, and means for applying and 
timing the electric current to the trans- 
former. Welding machines of this type 
can be divided into two classes: (1) 
those applied to production line fabri- 
cation where the unit is semi-portable, 
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in that it forms a permanent part of 
that particular production line and is 
portable only in the sense that it is 
movable through a relatively short dis- 
tance; (2) those applied to job shop 
fabrication wherein the quantity pro- 
duction of any one part does not jus- 
tify a production line, and where one 
piece of equipment may see duty on 
many jobs in different parts of the 
shop in any one working day. 

It is in the second classification 
mentioned above, namely the job shop, 
that portable spot welding has its great- 
est future. The very name “job shop” 
implies comparatively low production 
for any one design, where the cost of 
automatic machines can usually not be 
justified. Itis in this field that portable 
spot welding is particularly applicable. 
:very equipment must, and can very 
easily be, somewhat of a general pur- 
pose machine. It is portable, as the 
name implies, and can be used on many 
different jobs in any part of the shop. 
This method finds wide-spread appli- 
cation in fabrication of railway cars 
and equipment as well as in construc- 
tion of numerous products of stainless 
and mild steels. 

The gauges of metal frequently 
welded vary from a minimum of two 
thicknesses of .004 in. to two thick- 
nesses Of 3/16 in. It is obviously im- 
practical to cover this entire range of 
welding with one size of welding 
equipment, due to the wide range of 
welding currents necessary. [Experi- 
ence has shown that five different sizes 
of equipment, namely: 10, 25, 50, 100 
and 200 kva. give the best economic 
balance, although on certain special 
jobs larger units are used. Naturally, 
the size and weight of various items 
of equipment vary with capacity of the 
unit, and gauge of metal to be welded 
dictates the size of unit to be used. 
The welding tools in common use vary 
from a small tool weighing 15 Ibs. and 
developing 200 Ibs. electrode pressure 
to a tool weighing 300 Ibs. and devel- 
oping 8000 Ibs. electrode pressure, with 
many other intermediate sizes and de- 
signs. All are considered portable in 
that they are carried to the job, al- 
though of course it is necessary to 
support the larger ones by means of 
some balancing arrangement. 
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Welding procedure 


One wing rail of this man- 
ganese frog has been 
ground out preparatory to 
welding. Defect extended 
all way through casting. 
Photo (Teleweld Inc.). 
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Nickel-Manganese Steels 


* Widespread adoption of welding repairs 

to manganese trackwork enables railroads 

to cut maintenance costs materially. Fur- 
ther research work is suggested 


By C. M. MAGEE 


Research Engineer, Association of American Railroads, Chicago, Ill. 


ANGANESE STEEL ( Hadfield’s 

composition) has two im- 
portant advantages for trackwork. 
First, it can be cast in the desired shape 
and thus trackwork can be made 1n one 
piece, affording economical mainte- 
Second, it has the unusual 
physical property of increasing greatly 
in hardness under cold working, and 


nance, 


yet it possesses good tensile strength 
and ductility. Thus it is able to resist 
the wheel impacts at the points. 

The disadvantages of manganese 
steel for trackwork are its high first 
cost and (until the last few years) the 
inability to replace the battered points 
without replacing the entire casting. 


The development of a process for 
welding manganese castings has been 
valuable in railway work and it affords 
an interesting example of the applica- 
tion of welding to industrial problems. 
Until recent years it was generally con- 
ceded that welding of manganese could 
not be done. But today it is being done 
on an extensive scale. 

Iron and manganese form a con- 
tinuous series of solid solutions. High 
manganese steel if cast and cooled in 
air consists of austenitic grains with 
carbide separated out at the grain 
boundaries. This is hard and 
brittle. If, however, the casting is 
quenched from a suitable temperature 


steel 


32 — THE WELDING ENGINEER — December, 1939 


the carbides do not have Opportunity 
to separate out at the grain boundaries 
and an austenitic steel comparatively 
soft (about 180-200 Brinell) yet very 
ductile is obtained. This steel, how 
ever, if cold worked by pounding, as 
by car wheels, will build up to a hard 
ness of 500-600 Brinell. The grains if 
examined under a microscope exhibit 
very peculiar “slip lines.” 

This high-manganese steel has 
critical points, so that in heat treat 
ment the operator has to be euided by 
the relation of the carbide 
to the physical properties. Experienc: 


separation 


has shown that the proper temperaturé 
for quenching is approximately 1850 
deg. F. 
from the moulds and all casting pro 
tuberances taken off are reheated to 


Frog castings after removal 


this temperature in a furnace. Several 
hours are required to insure that all 
parts of the casting are brought to this 
temperature. The casting after prop 
erly heated is quenched in a circulat 
water bath. This rapid quench holds 
the carbide in solution and prevents th« 
undesirable separation at the 
boundaries. 


grain 











Profile of a manganese frog ground out ready for welding. Note the groove at right 


made necessary by presence of small crack in casting. 


Since high-manganese steel depends 
for its desirable properties upon its 
heat treatment it is obvious where the 
difficulty in welding will lie. Earliest 
attempts at welding with high manga- 
nese welding rods produced a plane 
of weakness at the junction of weld 
and parent metal. Experiments have 
shown that high-manganese steel can 
be heated to approximately 700 deg. F. 
without detriment, but if heated to 
temperatures of 900 deg. F. or more 
the structure is very materially dam- 
aged. The plan naturally suggests it- 
self of making the weld with high- 
manganese rod, followed by quenching 
the deposit with water. This was the 
first successful form of welding man- 
ganese in railway frog work. The weld 
was placed in rectangular pads, peened 
and quenched. This method gave 
fairly satisfactory results, but the 
welding cost was high. 


3 to 5% Nickel 


About 1926, it was discovered that 
the addition of 3-5 per cent nickel to 
the high-manganese rod would give an 
air-quenching rod. It is said that this 
discovery was an accident. It is known 
that nickel has the effect of lowering 
the transformation points in steel and 
can be used to produce air-quenching 
steels. Nickel seems to exert the same 
function in the high-manganese steel 
and in addition it is claimed, that in the 
welding procedure, the nickel in the 
weld deposit tends to permeate into the 
adjacent parent metal and avoid de- 
struction of its properties by the heat 
effect. 

The amount of research work which 
has been done on this subject is rather 
extensive and yet not entirely ade- 
quate. The American Rail- 
way Engineering Association has pub- 
lished results of some interesting re- 


Electric 


search work conducted several years 
This work indicated that the 


av 
agt . 


grain structure in the transition zone 
between parent and weld metal, the re- 
granulated structure, is better with the 
nickel-manganese weld. Some carbide 
separation occurred at the grain boun- 
daries. The structure of the deposited 
nickel-manganese weld metal appeared 
somewhat different from the charac- 
teristic grain structure of quenched 
high-manganese steel. 

Impact tests were made by dropping 
a 30 lb. weight through a distance of 
5 ft. on specially prepared test cones. 
Two different groups of engineers 
made corresponding series of tests 
using coated high-manganese rod on 
one series and nickel-manganese rod 
on the other. Both interests reported 
essentially the reduction in 
height, relative to the number of blows, 


same 


for each type of welding rod and the 
Brinell hardness numbers were quite 
group reported that 
welds with both types of rods showed 


similar. One 





Finished weld on a No. 2 frog. Highly 
polished surface is shown white because 
of light reflection. 


some horizontal cracking in the junc- 
tion zone between weld and parent 
metal after 50 blows, with maximum 
enlargement after 100 blows and no 
enlargement after 200 blows. The 
other group reported that after 200 
blows, the cones welded with high- 
manganese electrode showed cracks on 
the top surface radiating outward 
from the center like spokes of a wheel. 

The service performance of nickel- 
inanganese welds on high-manganese 
castings has been fairly satisfactory. 
Good results can be secured on frogs 
subject to low-speed traffic, particu- 
larly on crossings of nearly 90 deg. 
angle. Satisfactory welds on turnout 
frogs and small angle cfossings subject 
to high speed and heavy traffic are 
difficult to make stand up. 


Stainless Steel Base Layer 


Some railroads have applied a base 
layer of stainless steel electrode, build- 
ing up on this with nickel-manganese. 
| have experimented with this method 
with fairly good results, although I 
have not yet been able to ascertain that 
the results are in any way superior to 
building up with nickel-manganese. 
One experimental weld using stainless 
steel rod involved rebuilding of a foot 
length from one wing of a solid man- 
ganese crossing which had broken off. 
This crossing was subjected to slow- 
speed service, and is standing up well 
after more than two years of service. 

Further research work can be profit- 
ably done on the subject of welding 
manganese steel, concentrating pri- 
marily on improvements in method, 
\lso, there have been certain recom- 
iendations made by trade interests to 
secure better service performance 
which are not based on extensive re- 
search and which increase the welding 
cost considerably. Some points which 
might well be determined are : 

1. Effect of flame cutting before arc weld- 
ng. 

2. Effect of welding with frogs at high 
and at low atmospheric temperatures. 

3. Effect of various amounts of peening. 


4. Relative results with coated and un- 


oated rods. 
5. Welding on nickel-manganese com- 
pared with welding on high-manganese cast- 


6. Welding with stainless steel base lay- 


lor most economical use of welding 
on manganese trackwork it is essential 
that a systematic program be inaugu- 
rated, whereby frogs will be rebuilt 
before the batter and resultant impact 
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Welding of Manganese Steel 


Manganese steel, because of its hardness 
and toughness, is being used more extensively 
in railway track work. An outstanding ad- 
vantage of manganese steel is its work-hard- 
ening properties and this is what makes it so 
well adapted to track work. In the welding 
of managanese steel some users claim that 
bare rods containing 3 to 5 per cent nickel 
are preferable to coated rods containing a 
similar combination of elements in the coat- 
ing. This is a controversial point and for this 
reason we have included comments from sev- 
eral welding engineers. The author refers to 
tests recently made relating to the use of 
stainless steel electrodes to build a base layer, 
before building up with nickel-mang 
He suggests some of the technical problems 
which need further research, one of them 
being the determination of comparative results 
with coated and uncoated rods. Another re- 
seach problem pointed out is welding of nickel- 
manganese as compared to welding of high- 
manganese. 








attains considerable proportions. Such 
a plan has three important advantages : 
(1) It keeps the cost of welding repair 
within reasonable limits. (2) It keeps 
impact on equipment at a minimum. 
(3) It lengthens the life, and reduces 
maintenance cost of the frog by keep- 
ing impact low. On moderate traffic 
lines trackwork should generally be 
rebuilt by welding each year, and in 
some locations as often as every six 
months. 
» « 


Advocates Use of “%-in. 
Bare Electrode 


* T. L. Borman, manager of the Frog 
and Switch Division of Teleweld, Inc., 
Chicago, has given us the benefit of his 
extended experience in welding of 
manganese trackwork, This company 
is said to be the largest welding con- 
tractor serving the steam railroads of 
the United States and Canada. Mr. 
Borman advocates the use of a bare 
nickel-manganese electrode. No water 
quench is needed, Most of this weld- 
ing is done with '4-in. electrodes using 
175-180 amp. On some work a 3/16- 
in, rod is used with 150-160 amp. It is 
the practice to peen each bead while it 
is still hot. This is for purpose of 
stress relief and overcomes the tend- 
ency of the weld metal to check. Mr. 
jorman states that when doing this 
work ina strong wind, it may be better 
to use a lightly coated electrode, be- 
cause it will put a little more heat into 
the manganese casting. Otherwise, 
however, it is bad practice to use coated 
rods, because they heat up the casting 
more than is necessary. 

In repairing frogs and crossings 


(Left) One corner of a crossing ground clear through a sand spot in corner. First step in 
repair is to “tack” in 1 in. applicator bars. (Right) The finished repair. Note that the receiv- 





ing points opposite have also been repaired. Built up with nickel-manganese. 


which are badly damaged, such as 1l- 
lustrated in the photographs shown, 
Teleweld makes use of nickel-manga- 
nese applicator bars, ranging in sizes 
from 3¢-in. to l-in. in diameter. After 
the defective metal has been ground 
out, leaving an opening in the casting, 
the applicator bars are inserted under- 
neath the opentng and tack welded in 
place. The operator then places weld 
metal across the area, using a semi- 
circular weaving motion, the width of 
the bead being approximately 34-in. 
After the surface has been built up to 
proper size, it is necessary to grind to 
a smooth finish. These highly polished 
surfaces show up in the photographs 
as though they were painted white, 
but this is due to the high degree of 
light reflection from the polished sur- 
face. 


» « 


Advocates Using Flux-Coated 
Nickel-Manganese Rod 


*® Russell E. Long, chief engineer of 
Hollup Corp., Chicago, believes that a 
lightly coated nickel-manganese elec- 
trode is best for welding manganese 
trackwork. “A heavily-coated rod 
would be detrimental,’ says Mr. Long, 
“because it would completely shield the 
are and prohibit its fast cooling.” High 
manganese (10 to 14 per cent) steel is 
austenitic and gets its maximum physi- 
cal properties from its fast rate of 
cooling. If this electrode is shielded 
by the use of the common method of 
heavy coating, the arc heat is consider- 
ably raised which is very detrimental. 
A heavy coating also retards the rate 
of cooling by formation of slag on the 
surface, 
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We also find it advantageous to lay 
down small pads, not to exceed 3 in. in 
length and not over 34 in. in width, and 
lightly peening them to compensate for 
the shrinkage, therefore, eliminating 
the cracks. This peening should be 
done at a relatively high temperature 
If the operator has to stop to remove 
slag the weld deposit will be too cool to 
peen. 

The coating on our No. 9 electrode 
consists of are stabilizers and mate 
rials which will protect the passage of 
the molten metal by producing metallic 
gases around the arc stream. The de 
posited metal from our electrode is ex 


tremely free from all porosity | 


and 
cracks and possesses physical proper 
ties equal to that of nickel-manganes« 
castings. 


» « 


Chicago Surface Lines Uses 
Coated High-Manganese Rod 


*® Jonathan Wolfe, assistant superin 
tendent of track and roadway, Chicago 
Surface Lines, is an advocate of the 
straight high-manganese coated elec 
trode, using a water quench, tor weld 
ing manganese trackwork. Chicago 
Surface Lines is saving about $250,000 
annually through a program of weld 
ing prolong 
their service life. This traction system 


manganese castings to 


has over 27,000 manganese castings in 
trackwork. These castings cost an av 
erage of 35c a Ib., thus it is quite evi 
dent that welding for the purpose of 
prolonging the life of such castings is 
a very economical maintenance proc 


ess. 
In the 110 miles of single track op 
erated by the Chicago Surface Lines, 





there are more than 2700 layouts of 
special trackwork, including 17,000 
frog points, 8700 switch pieces, and 
about 1000 cast pieces, such as bridge 
castings and compromise rails. It is 
conservatively estimated that welding 
of manganese trackwork adds two 
years to its service life. 

Mr. Wolfe states that his experience 
with the use of high-manganese coated 
electrodes began in July, 1921, and has 
continued uninterruptedly since that 
time. The nickel-manganese electrode 
has been used on an experimental 
basis, but Mr. Wolfe firmly believes 
that better results are obtained with 
the straight manganese rod. Welding 
is done with the metallic arc, using '4 
in. lightly coated rod and a current of 
150 to 160 amp. Small pads, one or 
two square inches in area, are applied, 
then immediately quenched with cold 


water and peened while still very hot. 
The peening breaks the light slag coat- 
ing and mechanically stress-relieves 
the weld metal. At the present time 
over 3000 Ibs. of manganese rods are 
used monthly in carrying out this weld- 
ing program on trackwork. 

The first attempt to weld manganese 
trackwork on Chicago Surface Lines 
was in 1912, but the results were gen- 
erally not satisfactory and welding was 
resorted to as an emergency tool only. 
The casting was replaced just as soon 
as delivery could be obtained. Diff- 
culty was experienced because of the 
peculiar nature of high-manganese 
steel. It was found that in the heat- 
affected zone surrounding the weld, 
the casting became very brittle, caus- 
ing the weld to break out and making 
a much larger hole than existed before 
the welding repair. 


» « 


Telephone Advertising Will 


Get Welding Jobs 


By H. R. SIMPSON 


* The local telephone directory is one 
advertising medium which should be 
marked “must” on the welding shop's 
list. Customers often require emer- 
gency service, or find themselves in 
situations calling for inquiry. Many 
of them will turn to the classified 
pages of the local phone book. That 
welding shops find the medium decid- 
edly productive on the basis of cost is 
proved by the large number of welders 
who, twice a year, continue to repeat 
their advertising. Telephone directory 
advertising is like all other forms; 
there are right and wrong ways to use 
it. Here are several suggestions based 
on a recent study of directory adver- 
tising. 

Besides the “Boilers” classification 
in the San Antonio, Texas, directory, 
the Alamo Welding Co., 812 No. 
Flores, ran a two-inch, single-column 
advertisement, with the single word 
in large, bold letters, followed by, 
“Repaired and Manufactured in 
Compliance with New State Boiler 
Code.” The shop management knew 
that, because of the new code, many 
people would be referring to the 





soilers” classification. Naturally, an 
advertisement with specific reference 
to the code would stand maximum 
chance of bringing results. 

The ‘practice of live-wire welding 
shops is to include night and holiday, 
as well as regular telephone numbers, 
in their directory messages. Remem- 
ber that a high percentage of business 
produced by directories is from people 
who want urgent, rapid service. Cir- 
cumstances may require that contact 
with the welder be made at night, on 
Sundays, or a holiday. Between two 
welding shops, one of which lists sim- 
ply a day phone, while the other lists 
complete phone service, the latter 1s 
likely to get the call when a customer 
turns to the yellow pages at 9:30 pm. 

G. C. (Shorty) Mueller, Phoenix, 
Ariz., includes in his copy the line, 
“Oldest Shop in Phoenix—FEstab- 
lished 1919.” Directory advertising 
should be brief ; buyers are in a hurry. 
Yet some thought should be given to 
the competitive angle, and the inquirer 
is interested in facts establishing the 
qualifications of a shop. That “Shorty” 
Mueller has been established since 


1919 in Phoenix spoke for itself. 
People believe that only efficient busi- 
ness enterprises survive. Age is taken 
as nearly complete proof of ability 
and square dealing. 

Arizona Welding Works, also of 
Phoenix, in single column by two-inch 
space, run this: “Welders of Heavy 
Machinery for Mines, Crushing 
Plants, Contractors, Machine Shops. 
soilers Any Size. Complete Portable 
Equipment.” An “action shot” of a 
welding job in progress illustrated the 
advertisement. 


Get a “Good” Number 

Mighty helpful in directory adver- 
tising is a good telephone number. 
That means one which is easily re- 
membered, which the inquirer can 
carry in his head without difficulty, 
as he turns from directory to tele- 
phone. It continues to be surprising 
how many welding shops are content 
with “any old” number which happens 
to be assigned them. 

Riverside Boiler and Welding Co., 
413 Burk Burnett Road, Wichita 
Falls, Texas, has a good number. So 
we find featured in their directory ad- 
vertising, in some of the most promi- 
nent lettering of the message, “Call 
7400." Low numbers, even hundreds, 
repeated digits (as 1111), successions 
(123), are some of the better types of 
advertising phone numbers. 

It is no trick at all to find welding 
shop directory advertisements in 
which the telephone number is in 
small type. It should be one of the 
most prominent things in the adver- 
tisement. A heading, “Call 876 For 
Fast, Expert, Welding Service,”’ in 
large type, with only meager amplifica- 
tion of name, address, and qualifica- 
tions, is almost sure to be a successful 
inessage. There are a number of ways 
to emphasize the number. It may be 
repeated twice, or oftener. It may be 
made into a reverse plate, the lettering 
then appearing as white against a black 
field. It may be worked into the signa- 
ture cut, or an original border. Be 
sure to emphasize the telephone num- 
ber. 

While copy should be kept down to 
comparatively few words, it is usually 
possible to include a number of sell- 
ing statements, which will add to ef- 
fectiveness. The market for a weld- 
ing shop is a highly individualized 
market, varying with the territory 
served. Logically, there should be 
some specific appeal to the types of 
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customers most likely to consult the 
directory. 

When a welder feels that he cannot 
afford display advertising space, it is 
still possible for him to use a special 
listing. For example, a single sentence 
of eight or ten words may follow his 
name, address and phone number. In 
the regular alphabetical listings, he 
may space. The 
simplest advertising treatment is to 
buy listing in bold-face capitals. The 
reader, naturally, is inclined to feel 


use a half-inch of 


that the firms thus featured are the 
more important ones. 

However, a welding shop will find 
in a great majority of cases, that it 
can afford to use some display space. 
No welder would try to do business 
without a sign over his business prem- 
ises. Of course not. He wouldn't try 
to get along without a telephone. Di- 
rectory advertising is equally logical, 
its cost being considered in relation to 
potential business volume reasonably 
to be expected in the territory. 


» « 


Making Spot Welds 
With a Seam Welder 


*& Continuous automatic spot welding, 
using a seam-welder, is an innovation 
recently placed in operation in a motor 
plant. The operation is made possible 
largely by the adaptation to a seam- 
welder of a standard Weltronic weld- 
timer which accurately controls length 
of time current is on and off, and pro- 
vides an automatic repeating cycle. 

Designed and built by Expert 
Welding Machine Co., Detroit, Mich., 
the machine is not only able to make 
accurately spaced spots, but also by 
means of an adjustable timer control 
is enabled to adjust the size (length) 
of spots to the exact amount desired, 
irrespective of production rate. 

Designed for the purpose of series 
spot welding 19 gage oil baffle plates 
to 18 gage valve cover plates for both 
six and eight-cylinder cars, the new 
welder includes a conveyor for carry- 
ing the work under the seam rolls, a 
50-kva. transformer, timer, contactor, 
etc., and is thus completely self con- 
tained, 

The motor-driven conveyor carries 
10 short-circuiting dies on which are 
placed either 18 or 12-in. 
plates (for eights 


valve cover 
and sixes respec- 
tively). The baffle plate is placed on 
top of the cover plate and the two are 
located and held in correct relative 
position by means of a stud with a 
hayonet fitting (for quick loading and 
unloading ). 

As the conveyor carries a loaded die 
under the rolls, a cam on the side of 
the die trips an air valve. This admits 


air into the pressure cylinders that 
bring the rolls into contact with the 
work. A limit switch automatically 
starts the timer. Immediately after 
the last spot is completed, the cam on 
the side of the moving die releases the 
pressure switch, cutting the timer and 
raising the rolls from the work. 

The timer carries dial controls for 
setting “current on” and “current off” 
time—both adjustable in l-cycle steps 
from 1 to 30 cycles of current. This 
permits accurate control of length and 
spacing of spots. Interruptions repeat 
automatically as long as the pilot 





Interrupting weld timer enables continu- 

ous seamwelder to spot-weld oil baffle 

plate to valve cover plate. Photo (Wel- 
tronic Corp.). 


switch controlled by the cam on the 
moving die is in the “on” position 

Although designed for a productio: 
speed of 450 pieces per hour, the m: 
chine is readily adjustable to suit any 
speed needed in relation to flow ot 
parts in production. It thus eliminates 
the necessity for storage of either fin 
ished or unfinished work at the ma 
chine—parts being welded at the sam 
rate as supplied. Change in conveyor 
speed is quickly compensated for by 
changing the dial setting on the time: 
thus retaining the same length and 
spacing of spots irrespective of pro 
duction rate. 





Girder bearing brackets 
on bridge columns are 
of welded design. Re- 
construction of the gird- 
er span entailed only 5 
hr. interruption of rail- 
road traffic. Photo (Wil- 
son Welder & Metals 
Co., Inc.). 
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Fig. 1.—Hard-faced dip- 
per tooth for a quarry 
shovel. Ferrous alloy 
used because of resist- 
ance to impact. 


Analysis of 


fundamental factors 





Hard-Facing Technique 


*% Part 1—Welded overlays give a com- 
posite structure possessing best combina- 
tion of physical properties—Classification 
of hard-facing materials into well-defined 
groups 
By T. B. JEFFERSON 


Engineer, Marine Design Section, Chief of Engineers, War Department, Washington, D. C. 


HE INCREASED DEMAND for rvying, contracting, in the oil 


has ‘resulted in many 


rie lds 


welding in fact, wherever mechanical equip 


new problems in the shop. One of ment is in use there are conditions of 


these problems which at times has _ service which are destructive to the 


proved to be quite baffling has been 
brought about by the demand for hard 


metallic parts of machines 


hese havoc-wrecking forces may 


facing to reduce wear. In every indus be one or a combination of the fol 
iry—mining, milling, dredging, quar- lowing: 


\brasion—that grinding action 
caused by abrasive solids sliding, roll- 
ing and rubbing against the surface of 
wearing metal. 
the result of oxidation 
and other chemical actions to which 
metallic parts are subjected by the ac- 
tion of liquids and heat. 

I< rosion—the 


Corrosion 


scouring action of 
liquids, vapors and gases traveling at 
high velocities on the wearing surface 
of a metal. 
(,alling—the adhesion or cohesion 
f localized areas of two bearing sur- 
faces of metal followed by the tearing 
out of small fragments from one or 
the other of the bearing surfaces. 
lmpact—those light or heavy blows 
which tend to deform the surface of 
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the wearing metal and result in the 
cracking and chipping of that surface. 


It is impossible to determine the 
amount that is yearly added to the cost 
of industrial operations by the action 
of these destructive agents. Some 
twelve years ago, Sir Robert Hadfield, 
the famous steel maker of Sheffield, 
estimated that corrosion alone was tak- 
ing a yearly toll of over three and one- 
half billion dollars from industry. 

Realizing the magnitude of the ex- 
pense incurred by the continual wear 
to which machine parts are subjected, 
industry has developed and adopted 
means of retarding wear. One of these 
means of particular interest today is 
hard-facing. 
unable to 


However, many shops 
this means have 
avoided hard-facing jobs and have 
thereby passed up some very profitable 
business. 


master 


Hard facing may be defined as a 
process of overlaying by welding a 
metal with high hardness characteris- 
tics on a metal of lesser hardness, so 
that the surface of the softer base 
metal which is normally subjected to 
the greatest wear will assume the char- 
acteristics of the harder metal. 

This process has been known to not 
only increase the efficiency of the part 
so treated but has prolonged its life 
by increasing its wear-resistant quality. 

Most of the hard-facing manufac- 
turers produce materials that are suit- 
able for application by any of the more 
common welding processes, 1.e., me- 
tallic arc, carbon are or oxy-acetylene. 
However, some salesmen when men- 
tioning the hard-facing products of 
their company immediately become 
electrified with mystery. One is led 
instantly to believe that the results 
produced by their products are magical 
if not miraculous. There is in reality 
very little of a mysterious nature con- 
cerning hard-facing materials. It is 
believed that much of the difficulty en- 
countered in hard-facing applications 


Fig. 2—Two dredge 

pump liners (6 ft. 6 in. 

diameter). One shown 

in foreground has been 

protected with a non- 

ferrous corrosion-resist- 
ant overlay. 


is due to the failure of both the Op- 
erator and the customer to understand 
a few of the basic metallurgical and 
physical characteristics of hard-facing 
materials. 

For the purpose of identification all 
of the present day hard-facing materi- 
als may be into groups. 
Some authorities classify these ma- 
terials in three groups, others four 
groups, while another school of 
thought calls for five groups of hard- 
facing materials. It is believed that 
for the purpose of simplification it will 
suffice to classify hard-facing mate- 
rials in one of the three following 
groups: (1) Ferrous Alloy; (2) Non- 
Ferrous Alloy and (3) Diamond Sub- 
stitute groups. 

1. The Ferrous Alloy Group—This 
group is comprised of welding rods 
for hard-facing, having an iron base 
and alloyed with chromium, manga- 
nese, molybdenum, nickel, zirconium, 
boron and silicon. This group may be 
more closely classified by subdividing 
it into: (a) Those alloys containing 
less than 20% alloying elements, and 


classified 


(b) those alloys containing more than 
20% of the alloying elements. The 
materials of this group range in hard- 
ness from 414 Brinell to 653 Brinell. 
Some of the hard-facing rods of this 
group will retain their hardness at high 
temperatures. 

2. The Non-Ferrous Alloy Group— 
This group consists of welding rods 
for hard facing which are alloys of 
chromium, tungsten, cobalt and molyb- 
denum and sometimes containing small 
quantities of iron. The quantities of 
iron are so small as to have no effect 
upon the non-magnetic properties of 
the rods. The hardness of this group 
at room temperature is about the same 
as that of the ferrous alloy materials. 
The non-ferrous alloys have a tend- 
ency, however, to retain much of their 
hardness at high temperatures. This 
quality is known as ‘red-hardness.’ 
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3. The Diamond Substitute Grow 
—this group, which is composed of 
carbides of tungsten, tantalum, titan; 
um and boron and the 
chromium, is so called 
hard facing materials approach t! 
hardness of the diamond. These ma 
terials are among the hardest availab| 
to man, ranging between 8.5 and 9.5 
on the Moh scale of hardness. Th 
diamond is given a hardness number 
of 10 on the same scale. The hig! 
melting point of the diamond substi 
tute materials make it impossible to 
apply them by self-fusion ; they must 
be bonded to the base metal by some 
lower melting alloy. Inasmuch as dia 
mond substitute materials are fur 
nished for two distinct methods oi} 
bonding this group is also subdivided 
into two classifications: (1) The rod 
and powdered forms, and (b)_ th 
insert form. 


borides 


because 


In the rod form the diamond sub 
stitute particles are either enclosed in 
an alloy steel tube or uniformly dis 
tributed in a cast alloy rod. In this 
form the diamond substitute particles 
are deposited in a manner similar to 


that used in applying any welding rod 


Powdered Form 


The powdered form is manufa 
tured in several styles ; the most com 
mon of these is in the form of a pow 
der in which case the minutely crushed 
particles are deposited by sprinkling 
them over the base metal. In anothet 
form the powdered particles are mixed 
in a paste and spread on the base metal 
In either case the base metal is heated 
to its melting temperature thus allow 
ing the diamond substitute particles, 
because of their greater density, to 
sink below the surface of the molten 
base metal and become firmly em 
bedded. 

The diamond substitute inserts art 
cast in a desired shape. They are de 
posited by setting them on the surface 
in which they are to be embedded after 
which they are “puddled” or welded in 
place. 

Metallurgically, the deposits of the 
ferrous alloy rods may be either of a 
martensitic or austenitic nature or a 
combination of both. Martensitic de 
posits will exhibit their full hardness 
in their initial deposited state ; that is, 
their hardness shows little or no in 
crease upon cold working. The higher 
the hardness of a martensitic deposit 
the greater is its ability to resist abra 
sion, erosion, galling and the lesser its 








resistance to impact. Austenitic depos- 
its are generally referred to as self- 
hardening. These deposits differ from 
martensitic deposits in that they are 
relatively soft in the “as deposited” 
state and have the property of harden- 
ing at the surface when deformation 
takes place in cold working. During 
this surface hardening process the rest 
of the deposit remains relatively soft ; 
consequently, an austenitic deposit is 
suitable for resisting impact wear. 

The deposits of the non-ferrous al- 
loy hard-facing materials are marten- 
sitic in that they produce their max- 
imum hardness in their initial depos- 
ited state. 

The diamond substitute materials 
are deposited as a matrix overlay; a 
deposit that is distinctly different when 
compared to those previously men- 
tioned. This matrix is made up of 
small, extremely martensitic diamond 
substitute particles which are firmly 
embedded in a binder material of either 
an austenitic or a martensitic structure. 

In selecting a hard facing material 
for the best results on a particular ap- 
plication the following table should 
be of assistance : 





Table 1—Relative Deposit Characteristics 
of Hard-Facing Material 


Material 


Deposit Desired Group Number 


Abrasion Resistant 3> 3a ib 2 ila 
Corrosion Resistant 2 % la Sa 3d 
Erosion Resistant SS: Se ih 2 “te 
Resistance to Galling.... 3a 3b 2 Ib la 
Resistance to Impact... la lb 2 3b 3a 
Smooth 2 la lb 3b 3a 
Hard go” aa tz la 
Thin 2 ib la Sd 3a 





It may be determined from Table 1, 
that the deposits of the hard-facing 
materials of the ferrous alloy group 
are best for resisting impact wear; 
this is particularly true of those of 
low-alloy content. The low alloy ma- 
terials will also produce a fairly smooth 
deposit. Those hard-facing materials 
of the ferrous alloy group with the 
higher alloy content are capable of 
producing thin and extremely hard de- 
posits that will have good resistance to 
abrasion, corrosion, erosion and im- 
pact. 

In Fig. 1 there is pictured a typ- 
ical application of a ferrous alloy de- 
posit. It may be seen that all of the 
surfaces of this shovel tooth have been 
protected by a hard-facing deposit. 
Since this tooth is to be used on the 
dipper of a quarry shovel, a hard- 


Fig. 3—A 36 in. diam- 
eter core drill barrel with 
cutting edge hard-faced 
with a “diamond substi- 
tute” material. Rough- 
ness of deposit is an 
advantage on drilling 
and cutting tools. 


facing material from group la was 
selected for the protective overlay. 
This type of material was selected 
because of its excellence in resisting 
impact wear, a condition to which the 
tooth is continually subjected in 
quarry work. If this tooth was to be 
used in connection with the excavation 
of sand and gravel a ferrous alloy of 
group 1b would have been applied in 
manner. The 
higher alloy content 


use of the 
hard 
facing material would give the tooth a 
wearing surface that would be capable 
of resisting the abrasive action of 
sharp particles of sand and gravel as 


the same 
ferrous 


well as capable of withstanding occa 
sional intpacts in such service. 


Non-Ferrous Alloys 

The thin, smooth, corrosion-resist 
ant properties of the non-ferrous 
hard-facing materials make them ideal 
for protecting the parts of sewage 
pumps and other equipment that are 
exposed to acids and ether corrosive 
conditions. In Fig. 2 there is pictured 
two 6 ft. 6 in. diameter dredge pump 
liners ; the liner in the foreground has 
been protected by a hard-facing over- 
lay while in the background is a new 
liner awaiting such protection. These 
liners by the nature of their service 
must have a comparatively smooth sur 
face to prevent erosive wear conditions 
and a surface that is corrosion resist- 
ant. Since these liners were machined 
“full” without provisions for a hard- 
facing overlay, the deposit must also 
be thin. Table 1 indicates that group 
2 materials will produce the thinnest, 
smoothest and most highly-corrosion 
resistant deposit. 

The diamond substitute materials 
are the hardest of all of the hard-facing 
materials and have the greatest re 
sistance to abrasion, erosion and gall 





ing. Their deposits, however, are the 
roughest as well, a quality that tends 
to restrict their uses on many possible 
applications. This inherent roughness 
does have its advantages though, par- 
ticularly on drilling and cutting tools 
as is shown in Fig. 3. In this appli- 
cation the group 3a deposit not only 
protects the cutting edge of this 36 in. 
diameter core drill barrel, but also pro- 
vides the cutting edge with a rough 
abrasive surface which greatly in- 
creases its cutting effectiveness. This 
drill barrell is now capable of cutting 
hard limestone. 

When due consideration is given to 
the metallurgy of the various hard- 
surfacing materials it can be seen that 
their metallurgical characteristics are 
the fundamentals of hard-facing and 
unless these fundamentals are under- 
stood an unsatisfactory hard-facing 
may be the result. 

The next article in this series will 
discuss the hardness to be obtained 
from hard-facing materials deposited 
hy the various welding processes. 

» « 
$200,000 INpUSTRIAL PROGRESS 
AWARD PROGRAM 
\ 2\%-year program of scientific study, 
which will culminate in payment of $200,000 
in awards, and which should produce wide- 
spread and industrial benefits, has 
been announced by THE JAMEs F. LINCOLN 
Arc Wetpinc Founpation, Cleveland, 
Ohio. A total of 458 awards are established 
for studies bringing out benefits of a social, 
economic or commercial nature, such as re- 
duction or elimination of hazards to safety 
and health, greater availability of comforts 
and conveniences through reduced prices, 
greater utility and durability of. machines, 

All inquiries concerning the $200,000 In- 
dustrial Progress Award Program should 
be addressed: Secretary, THE James F. 
Lincotn Arc WELpDING FounpaATIoN, Cleve- 
land, Ohio. Further details will be included 
in the January, 1940 issue of THE WELDING 
ENGINEER. 


social 
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Welded footing for boiler front-end jack 
provides more stable support. 


Welding Extends Jack Footing 


*® The use of screw jacks, similar to those 
favored by house movers, for supporting the 
front ends of oil field boilers is widespread. 
Objection to the jacks is the relatively small 
footing afforded, requiring frequent adjust- 
ment to maintain direct support of the boiler 
smoke-box end. By sections of 
standard channel and a short stub of six-inch 
pipe around the square-thread nut section of 
one of these jacks, the welder for one drill- 
ing contractor has built a jack with greatly 
extended footing. This design resists any 
side sway of the load 

The nut is welded into the top of the pipe 
section—this work being done with all but 
a small segment of the nut under water to 
minimize possible distortion of the thread. 
The pipe is centered in a four-foot length of 
eight-inch channel. Angle braces are formed 
from six-inch channel, welded near the ends 
of the horizontal base, and close to the top 
of the thread-supporting pipe. 


welding 


When thus surrounded by pipe and chan- 
nel housing, the jack screw is completely en- 
closed, and protected from accidental dam- 
age and also from dirt, grit or other mate- 
rial. Handles, formed from %-in. rod, are 
welded to the base channel at the ends of the 
braces, and provide for easy handling of the 
jack. 

» « 


Welding Increases Seating 
Capacity at Ball Park 


*® Increasing the capacity of Crosley Field, 
home grounds of the Cincinnati “Reds,” in 
time for the World Series, and without any 
interruption to play, was made possible by 
means of arc welding. 

The arc welding process permits fast steel 
erection without use of auxiliary connect- 
ing members. Because of its silent operation 
there was no noise interference to players 
nor spectators. Knowledge of this advantage 
prompted the management of the Cincinnati 
“Reds” to employ the arc welding process 
to increase the seating capacity of Crosley 
Field. Shielded arc welding equipment, sup- 
plied by The Lincoln Electric Co., Cleve- 
land, Ohio, was used 

Seating capacity was increased by 3100, 
providing accommodations for 31,600. The 
work, involving a new grandstand section in 


Modern 
ter” welds seat decks. 
Photo (Lincoln Electric 


“steel carpen- 


Co.). 





both right and left fields, required 400 tons 
of steel. The original roof on each of the 
pavilions was removed, the new second deck 
erected, and then the original roof was re- 
placed over the second deck. Arc welding 
was used to join all seating decks, to weld 
all steps, runways and platforms, and join 
the new decking and columns to the grand- 
stand proper. 

Speed of steel erection by arc welding is 
indicated by the comparatively short time 
of 20 days required for the Crosley job. 

» « 


Mine Locomotive Tires 
Rebuilt by Arc Welding 


® Mine 43 of the Peabody Coal Co. in Illinois 
has welded up a total of 1376 worn mine 
locomotive tires with a breakage of only 11 
units. Since the development of improved 


welding practices there has been no break- 
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age whatever. This coal compat 
many years of experience in re] 
tires. This experience has led to ; 
which apparently eliminates th 
of results. 

Several elements figure in the su 
First, the worn-out tire is 
heated. Then, during the welding pr 
a continuous motor-operated peenin 
mer is directed on the 
wheel is slowly cooling in an insulated | 
Among the equipment used are Ge 
Electric arc-welding sets together witl 
matic heads, cables, reels, torch, pe 


process. 


new bead, 


unit, and geared-down welding lat! 
Since in most cases the deposited mat 

is softer than the original tire, the rey 

tire actually has more traction than 


new. This, however, is dependent up: 
type of electrode used. A hard surfac 
be put on if that seems prefe 


Automatic arc welding 
set-up for rebuilding 
tires of mine locomo 
tive. Photo (General 
Electric Co.). 








nany varying factors are involved in deter- 
nining the cost of such a repair job under 
different conditions, it is difficult to deter- 
mine the exact expense per wheel. The fig- 
ure of $11 per tire, however, has been given 
is the over-all cost for such a job. 


» « 


Arc Welded Catamaran For 
Navigating Shallow Waters 


* Arc welding has made possible one of the 
world’s queerest water craft. Technically a 
catamaran, the 40-ft. craft shown in Fig. 1, 
consists of two steel pontoons 42 in. in diam- 
eter and a welded superstructure. Lap, butt 
and fillet welding was employed save for a 
few hinge rod joints and less than half a 
dozen bolts. But the catamaran, already 
christened the “Empress of Oakland,” by 
the Oakland Chamber of Commerce, is in its 
component parts a 100% welded craft. 
Weighing approximately 10,000 Ibs. and 
constructed at a cost of $7,500 by S. H. 
John Tho- 
man, Jr., and associates, the craft has a 
capacity of 25 passengers. It will be 


Bullock, welding engineer, and 


used 
as an excursion beat and for private fishing 
trips. The deck, 4 ft. wide, runs along both 
sides 32 ft. from the rear, and across the 
rear end 18 ft. 

h pontoon is 39 ft. 6 in. long and 42 in. 
in diameter except for the forward end, 
which tapers down to a 6-in. blunt point, 
the lower side having a sharper angle to 


Eac 


cause it to glide or “lift” over rough water. 
Black 10-gauge sheet steel is used for skin 
construction and interior compartment di- 
viders, except for the forward ends which 
are of 12-gauge. In case of collision, the 
lighter ends, 6 ft. in length, will break down 
and absorb the shock, leaving the rear air 
compartments undamaged. Every 6 ft. 
there is a welded-in bulkhead. This space 
is again quartered by four plates welded in, 
making four air-tight compartments in each 
space ; 24 on each side. The aft end of each 
pontoon houses a 100-hp. marine type six- 
cylinder engine, vacuum clutch connected 
to the bronze propeller, the shaft of which 
extends from the lower end of the pontoon. 


Main cross members between pontoons 


are 6-in. pipe; lateral floor supporting mem- 
Along both sides, top 
and bottom of each pontoon are 39-ft. pieces 
of 4-in. angle iron, open side against the 
surface steel over the internal contact point 


Welded at both 


bers are 4-in. pipe. 


of compartment dividers. 
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edges and ends closed by triangular pieces 


set at an angle, these furnish pontoon rigid- 
ity and act as “buffers” or bumpers, protect- 
ing the craft in case of contact with a dock 
or other craft. 

The somewhat “snubby” nose is welded 
up of sections and the interior of the pilot 
house was fabricated by sheet and structural 
welding, even to panels for instruments, 
shelving and doors. Cleats, instead of the 
usual cast type, were made by welding a 
15-in. piece of 1%4-in. steel rod parallel to a 
6-in. piece and the latter to the deck. These 
are for holding ropes, especially when the 
boat ties up at a dock. The deck hand rail 
is of l-in. pipe welded at all joints. The 
craft has a draft with normal loading of 18 
in. and a displacement calculation indicates 
that 210 tons would have to be applied to 
submerge the pontoons to their full depth. 


Cabin, pilot house and motor compart- 


ment ventilators are of sheet steel welded 
to form and in turn welded to the boat. 
Forced down draft ducts of welded steel 


Welded rods from all con- 
trols, which are located in the pilot house, 
run through welded pipe conduits under the 
deck floors to motors and rudders. Rudders 
are sheet steel welded to the shafts. 
one or both rudders would not lose control, 
since the motors operate independently. One 
operating in “reverse” against the opposed 
one in “forward” would turn the craft with- 
in its own length. 

This unique water craft was built in the 
shops of Haines Machinery Co., Oakland, 
Calif 


cool the motors. 


Loss of 


» « 


A Profitable Job 
for the Welding Shop 


* Elmer Thies, proprietor of the Thies 
Welding Co., Fredonia, N. Y., recently 
called our attention to a profitable job which 
may not be known to the average welding 
shop. 
From time to time aluminum cylinder 
heads come in to his shop to be repaired. 
The heads become so badly pitted around 
the stud holes and water circulating ports 
that water leaks past the gasket. Mr. Thies 
takes the heads and cleans the pitted spots 
by grinding. After slightly preheating the 
head at the point where he intends to weld, 
he repairs the pitted spots using 5/32-in. 
“Aluminweld” electrodes, supplied by The 
Lincoln Electric Co. After the welding, he 








This freakish looking craft is technically a “catamaran.” 


It is essentially an all-welded job. 


Photo (E. R. Cline). 


files the repaired spots down to a true sur- 
face so that the head gasket gives a tight 
seal, 

Only 10 to 15 min. is required for the 
average job, including cleaning the work, 
preheating, welding and filing. The charge 
is $1.50. 





Arc welding the twisted conveyor worm 
“flight” to the solid stee! shaft. Photo 
(General Electric Co.). 


Arc Welding Makes Better 
Coal Conveyor Worm 


*® Arc welding enables the Iron Fireman 
Mfg. Co., Cleveland, Ohio, to produce a 
more efficient and longer-lived coal conveyor 
worm for use in its domestic, commercial 
and industrial stokers. Shown here is an 
operator welding cold rolled and twisted 
conveyor worm flights to solid steel cores. 
This process is more flexible than the steel 
casting operation previously used. It pro- 
duces a uniformly true worm, and permits 
the use of flights of two thicknesses on the 
same worm, for greater stoker efficiency. 
This feature cuts down wear and adds mate- 
rially to the life of the worm. 

It also makes possible the use of special 
alloy steel flights on the tip end of the con- 
veyor worm. These flights resist wear and 
corrosion, resulting in longer life. 


» « 


Oil Drums Converted Into 
Lime Slacking Vats 


* Good use was made of 55-gal. oil drums 
in the fabrication of a number of lime 
slackers, by American Steel Contractors, 
serkeley, Calif. These drums are a good 
size for the purpose, and are quickly pre- 
pared by cutting out the top and welding 
up the opening. 

The bases shown in the illustrations are 
made of 2 in. x 2 in. x \%-in. angle iron, 
flame cut and are welded; and bearings for 
the shaft are formed from 5/16 in. x 2-in. 
iron. Shafts are cut from 1-in. pipe and 
welded to the drum. These are set so that 
the center of gravity is low enough when 
the device is charged, to keep the drum 
upright. 
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Inside is a mixing element, driven by a 


3-hp. motor running at 1750 r.p.m. and 
geared 5 to 1. The large gear drives a 
44-in. shaft, mounted on Timken bearings, 


turning a four-blade paddle which keeps the 
lime stirred during the slacking process. 

\ handle is welded to the outside for tip- 
ping the drum to empty it and a is 
welded to limit the degree to which the 
drum will tip. The gear case, shown above 
the motor, flame cut and welded. The 
only bolts used the entire construction 
for mounting the motor. 


stop 


is 
in 
are 


» « 


Ship’s Propeller Gets 
Hard-Facing Protection 


* This unusual close-up shows a cobalt 
chromium-tungsten hard-facing alloy being 
applied to a ship's propeller blade. The ship, 
the “Lord Kelvin,” draws an oceanic cable- 
laying plow designed and used by the West- 
ern Union Telegraph Co. Hard-facing the 
propeller is expected to overcome the effects 
of cavitation and erosion which are encoun 
tered in heavy-duty service. This hard-fac- 


ing overlay was applied by means of the 
“dual” carbon arc. 

In this type of carbon arc, the current 
passes from one carbon electrode to the 


other carbon electrode 
not part of the circuit 


Che base metal is 


i 














(Left) 


Inc.). 


Pomona Pump Co. fabri- 
cated 16 pumps for canal 
lifts. They were made 
from mild steel and 
Corten rolled plate by 
means of flame cutting 
and arc welding. Photo 
(Hobart Bros. Co.). 


Welded Steel Irrigation Pumps 
Are Gaining In Popularity 


* A large welded pump order recently com- 
pleted by the Pomona Pump Co. of Pomona, 
Calif., consisted of 16 huge Mixflor vertical 
pumps for the Contra Costa high line canal, 
a part of the Central Valley water project. 
These 16 pumps are used as canal lifts and 
were installed in four pumping stations of 
4 pumps in each station, successively lifting 
over five million gallons of water per hour 
through four lifts varying from 25 ft. to 50 
ft. in height, and with a total connected load 
of 3800 hp. 


These pumps lift water out of the lower 
San Joaquin River, and boost it up into a 





Applying non - ferrous 
hard-surfacing alloy to 
a marine propeller. Pho- 
to (Haynes Stellite Co.). 
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Welded lime 
slacker in upright posi- 
tion. (Right) Drum tilted, 
showing handle and 
stop. Photos (Wilson 
Welder and Metals Co., 


canal distributing system in Contra (¢ 


County for crop irrigation. They were cor 
pletely built and fabricated at the 
factory, and weighed a total of 

Approximately 75% of this weight « 
of the discharge elbows and 
ings which were shaped and fabricated fro: 


rolled steel plate. 


} 
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The Pomona Pump Co.'s welding 


one bay of which is shown 


the 


i 


pho 
graph, are well equipped to turn out thes 


Pomor 
tons 
onsiste 


lint 
u 


Shop 


‘ 


large units efficiently. Cutting and trimmi 
is done entirely by the oxy-acetylene tor 
and the welding is almost entirely done 


Hobart arc welders of 200 amp., 
and 300 amp. capacities. 
The fabricating job entailed t 


of mild steel and Corten 
shapes varying from 


ste 
‘4 in. 


thickness, and all types of welds and i 
positions. Welded steel fabrication of | 
pump units is becoming popular wi 


mation engineers. 
» « 


el 


+ 


Oo 
t 


Welding Saves Extensive 


Rebuilding Job 


*® When oil wells were drilled in a certai 


townsite lease more than eig 


— 


plans were drawn up for eventually 


nt 


l 


years 


250 


ing a certain type of gear reduction unit 
powering the individual well drives 


With better understanding 





ay 


inst 


ot lifting pr 


lems in the field, it was decided to install 


heavier gear box which, the 


manutacture! 


stated, would fit the foundation origi 


cast to conform with earlier specificatio 
furnished at the time the pumping plan w 
drawn up. 

The new case did fit the f 
the overhang of one crank 


undation, 


Ww 


as 


4 


lel 





This welded offset provided a rigid pump 
drive and a saving in equipment. 

















reater than figured, thus throwing out of 
ine by that much the link between gear box 

nd well pumping rig. Rather than install 
in offset drive, with additional bearings and 
oss of power therein, which seemed to be 
the only solution of the difficulty, since the 
wells were already drilled to fit original 
specifications, the welder suggested putting 
the offset in the rod which linked gear box 
crank and well pumping rig. 

To provide the required alignment, the 
original connecting rod was cut, and a length 
of 4-in. pipe welded to the stub at the pump. 
This 4-in. pipe and the original rod were 
then welded together and a %-in. plate 
welded tangent to both pipes, stiffening the 
weld and providing a rigid drive for the 
pump without changing either setting or re- 
quiring additional equipment. 


» « 


Body Repair Shop Makes 
Two Seats Out of One 


* An auto body repair shop certainly gets 
some funny ones!—crumpled fenders, bat- 
tered bodies, fractured frames, broken axles, 
smashed grills and radiators—even total 
wrecks. On top of this variety of repair 
work, the shop is asked to satisfy the wishes 
of customers who may want to carry 3 to 
‘5 tons on a 1%-ton chassis. 

Take the Body Co., 


case of Carnegie 


Cleveland. With a lot of jobs on hand, in- 
volving every type of body and frame re- 
pair, a customer came in and asked them 





Fig. 1 — Driver's seat 

was left intact. Slots 

were cut in body floor 
to hold other seat. 


Photos, shown Figs. 1- 
2-3, through courtesy oi 
Lincoln Electric Co. 


Fig. 3—Rebuilt seat 
ready for the uphol- 
sterer. 





Brief Sketches of Welding Yobs 





————— 
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Fig. 2—New arc welded seat frame. 


to make two individual front seats out of 
the conventional single one. Besides, re- 
quested the customer, one of the seats had 
to be fixed so it could be taken out and 
the space used for hauling samples, pack- 
ages, etc. On top of it all, he didn’t want 
to spend much. 

Fortunately, the shop had the equipment 
necessary to do the job economically and 
still make a decent profit. They had tools 
for cutting the seat frame, bending the pieces 
into proper shape and putting them back 
together again. 

Details of the job are shown in the pic- 
tures. Figure 1 shows the driver's seat in- 
tact and slots in the car floor to hold the 
other seat. Then the shop mechanic-welder 
fabricated the new frame from half of the 
original one. Figure*2 shows the new arc 
welded seat frame. Figure 3 illustrates the 
job ready for the upholsterer. 

All told, the job took only a few hours, 
no new material, (save a little bit of steel 
salvaged from scrap) and the customer was 
entirely satisfied. So was the shop, because 
it made a nice profit and upheld its reputa- 
tion for handling any job that comes along. 





Macuinery Now LIcENSED FOR 
MANUFACTURE OF COMPOSITE METAL 


\ machine which produces a new composite 
metal has been licensed for manufacture by 
the Unrrep ENGINEERING AND Founpry Co., 
Pittsburgh, Pa. The license has just been 
granted by R. E. KinkKeEap, engineer and 
consultant in welding, 3441 Lee Road, Cleve- 
land, Ohio. 

The new metal makes available—at cost 
savings of 15% to 20%—wearing qualities 
which are claimed to be better and more 
lasting than those of competitive materials. 
While possessing all the advantages of such 
materials, plus large cost savings, the new 
metal has none of the disadvantages, it is 
stated. The new material is ordinary steel 
with the surface alloyed by addition of 
chromium and _ nickel. 

Because it provides better wearing qual- 
ities at substantial cost savings, the new 
metal is significant not only to the steel 
industry, but to manufacturers and users 
of products in the almost unlimited field 
where the benefits of the new metal will be 
clearly apparent. The metal can be uti- 
lized to increase the durability of countless 
products which, in the past, have had the 
limited wearing qualities of ordinary steel. 

Advantages of the new metal, particu- 
larly its long service life and low cost, will 
influence its adoption for such products as: 
rain spouting, stoves, heating equipment, 
cooking utensils, plumbing fixtures, washing 
machines, sinks, bath tubs, piping, milk pails, 
dairy plant machinery and equipment, farm- 
ing utensils, food making equipment, candy 
manufacturing machines, chemical plant 
equipment, paint making machinery, ships 
and boats of all types, automotive parts, 
airplane structures, railroad equipment, 
tanks and containers, water pipe, many types 
of machinery such as pumps, equipment for 
the manufacture of rubber, leather and tex- 
tiles, as well as many other items whose 
maximum utility and service life is depend- 
ent upon resistance to rust and other de- 
structive agents. 

Capable of being made in thicknesses com- 
parable with paper—.010 in.—the new metal 
can be produced within predetermined speci- 
fications. The process is also controllable 
for production of various alloys. Pickling, 
shot blasting, cold reduction, polishing or 
other operations may be carried out at costs 
which are customary with ordinary ma- 
terials. 

The new machine, which makes possible 
the production of this new composite metal, 
and which has just been licensed for manu- 
facture, utilizes the Lincoln “Electronic Tor- 
nado” process of automatic carbon arc 
welding. 

» « 





NOW IS THE TIME 
To Join the 
AMERICAN 
WELDING 
SOCIETY 
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Victor machine cutting torch holder. 


Universal Cutting Torch Holder 
* The modern procedures of flame-cutting 
and flame-machining require a wide range 
of angular torch adjustments. To facilitate 
ease of adjusting the machine cutting torch 
to all horizontal and vertical positions, Vic 
tor Equipment Co., 844-50 Folsom St., San 
Francisco, Calif., have designed and are now 
producing a machine cutting torch holding 
member with a large ball and socket joint 
which will permit the torch to be clamped in 
an unlimited number of required angles. 
The conventional ratchet type vertical ad 
justment is actuated by a large and conven 
ient hand wheel. This new adjustable ma- 
chine cutting torch holding device may be 
fitted to virtually all standard types of auto- 
matic torch guiding machines as well as to 
lathe tool holders for flame machining. 


» « 


Welding Fitting for 

Pipe Applications 

® Pipe welding is simplified considerably by 
the use of a new type of forged steel welding 
fitting which has an annular lip forged in- 
tegral with the fitting. This lip centers the 
fitting accurately in the pipe and eliminates 
the need for back-up rings, clamps and 
guides, to hold the fitting in proper position 
for welding. This new fitting is sold under 


the name of “Centringe’”’ Weldell, by the 


manufacturer, Taylor Forge & Pipe Works, 
P. O. Box 485, Chicago, Il. 





“Centring Weldell” has an annular lip to 
center the fitting. 


Weld Timer and Contactor 


* A combination weld timer and contactor 
to provide positive weld timing control for 
virtually any manually-operated 1 to 15 kva. 
spot welder, is announced by Weltronic 
Corp., 2832 East Grand Blvd., Detroit, Mich. 
Available for either 110, 220 or 440 voltages 
and 25, 50 or 60 cycle frequencies, the new 
timer-contactor unit, known as “Model 90- 
53” is adjustable in one-cycle steps over the 
standard | to 60 cycle timing range. 





a 


Weltronic timer-contactor provides accurate 
timing for manually-operated 1 to 15 kva. 
spot welders. 


Featuring low cost maintenance, as a re- 
sult of absence of moving time elements, and 
having removable contacts for quick replace- 
ment, the new timer-contactor provides a 
compact, easily installed means of controll- 
ing timing accuracy for any type of work 
within capacity of the spot welder with which 
it is used. The unit single 
electronic tube, a relay and a contactor to- 
gether with time selector switch mounted in 
a compact, spring hinged cover base. A bul- 
letin describing the timer-contactor “Model 
90-53" is available. A copy can be secured 
by writing to the company 


consists of a 


» « 


For Cast-Iron Welding 


® The Hardware Foundry Co., 
North Chicago, Ill., has developed two new 
rods for cast-iron welding. “Fluxed Rod’ 
Fusewell No. 28 is a pre-fluxed cast-iron 
welding rod for gas welding. 
form all 


Chicago 


It contains in 


coating the necessary fluxes for 
sound, fluid cast-iron welds. The flux is 
sufficient for the dirtiest castings and of 


small enough bulk not to interfere on clean 
castings. Use of this rod eliminates need for 
loose canned flux in this type of welding. 
Supplied in all both round and 
square. 

Machineable Cast-Iron Electrode—Fuse- 
well No. 22—is a coated cast-iron welding 
electrode for a-c. or d-c. operation. Machine- 
able cast-iron deposits on cast-iron can be 
made with this electrode with a 70% reduc- 
tion in preheating. This electrode requires 
the use of only 300 deg. F. prewarming and ts 


sizes im 
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recommended for electric welding of 
iron when similar properties of color, ex 
pansion and strength are required. Suppli 
in '%-in. diameter center gripped. 


» « 
500 Amp. A-C. Arc Welder 
* Hampton Electric Tool Co., 700 Wal 
St., Edgewood (Pittsburgh), Pa., has r 


cently added to its line of a-c. electric wel 
ers. This new Model E2F welder is design 
to operate on either 220 or 440 volts, ai 
will supply two operators simultaneous 
from 30 to 280 amp. each. By shifting 
copper bar on top oi the welder it car 


operated by one man using from 30 to 5 
amp. Machine has a continuous rating 
500 amp. 

Electrodes from 1/16 to ™% in. diamet 
can be used with this machine, it is claim« 


making it possible to weld the t 
mobile fender up to the he 
Welding range is controlled by two rotar 
switches. There are 40 ‘| 
the entire range. 

The machine is 20 x 26 x 35 in. 1 
weighs 460 Ibs. 
mounted on four easy-to-roll, ball 
casters. Hampton welders are being 
tributed through jobbers. 


linnest aut 


aviest 


casting 


welding “heats 


t has large 





Model E2F Hampton a-c. welder. 
» « 


Reinforced Welding Helmet 


* A new light-proof seamless weldin; 
met, designated No. 406, having reinfor« 
side rtbs has been announced by Chicag 
Eye Shield Co., 2300 Warren Blvd., Chicag 
Ill. Made in one piece from vulcanized fil 
without rivets, this new welding helmet 
been designed with two reinforcing ril 
The ribs, moulded in the 
strengthen the helmet, add to its rig 
and prevent warping 


each side. 


Light weight seam- 
less welding hel- 
met. 

















Yow Product Developments 


Another feature listed for this helmet is a 
newly designed lens holder, so made that the 
entire lens holding unit may be removed by 
loosening two screws. The cover glass or 
welding lens can be quickly removed or re- 
placed without the use of tools. The head- 
gear can be adjusted to required size and 
once adjusted, it will remain in position until 
changed. Wearing comfort and even weight 
distribution is assured. 

Complete information about this new weld- 
ing helmet can be had by writing to the man 
ufacturer direct. 

» « 





500-watt Ohmite resistor. 


New 500 or 1000 Watt 
Ohmite Resistors 


*® Shown here is one of the big resistors re- 
cently introduced by Ohmite Manufacturing 
Co., 4835 Flournoy St., Chicago, for heavy- 
duty service, It is 12 in. long, 2% in. in 
diameter, and is rated at 500 watts. It is 
second in size to the 2% x 20 in., 1,000 watt 
Ohmite resistor. 

The resistance wire is accurately, uni- 
formly wound on a porcelain core. Special 
Ohmite vitreous enamel permanently locks, 
insulates and protects each turn of wire on 
the porcelain shorts, efh- 
conducts away generated heat, in- 
sures continuous trouble-free service. The 
resistance wire is both mechanically locked 
and brazed to the terminal lugs to assure 
good contact. 


core—prevents 
ciently 


Ohmite resistors are available in fixed, 
adjustable, and tapped, regular and non- 
inductive, general-purpose and 
types. They are stocked in all standard wat- 


tages and resistances 


precision 


» « 


Two New “Magnaflux” Units 


* Recently the Magnaflux Corp., 25 West 
43rd St., New York City, has made available 
two new magnetizing units both transformer 
operated. 
parts may be magnetized and demagnetized 


The units provide means whereby 


The DT type will handle parts up to 72 in 


long and in industries, such as air 
craft and automotive 
structed that the wet method 
can be applied, while the magnetizing current 


is on and the part is in the 


is used 
helds, and 1s so con 


inspection 


machine. The 
part by 


a tank and 


detection liquid is flowed over the 
means of a nozzle commected t 
pump which are integral parts of the unit 
The TF-203 type is for small parts not 
exceeding 20 in. in length. It functions quit 
similar to the DT type, exceptions being that 








Type DT magnetizing 
unit will handle parts 
up to 72 in. long. Used 
in aircraft and automo- 
tive industries. 


the coil serves as a demagnetizer and the 
tank and pump features are not included. 
This unit has been adapted for tools, pipe, 
machinery items and other small parts. 


» « 


Model 60 C-F Welding Positioner 
Has 6,000 Lbs. Capacity 


*® Cullen-Friestedt Co., 1300 S. Kilbourn 
Ave. has developed the Model 60 Welding 
Positioner which has a capacity of 6,000 Ibs. 
Both the table tilt and table rotation move- 
ments are power operated, each having its 
own independent motor and control. 

Table can be rotated through a full cir- 
cle regardless of angle at which it is tilted 
Table can be tilted through an arc of 135 
deg. from horizontal position. Gears for 
rotating the table and tilting the table are 
self-locking in all positions. 

Height of table is adjustable from 42 in. 
to 54 in. on machines with standard bases 
Positioner can be furnished with a special 
mounting for handling extremely large 
work. Table can be removed so special fix- 
tures or jigs can be mounted directly on 
positioner. All surfaces of work can be 
maneuvered for positioned welds, except the 
portion in contact with the table 


All mechanism of the positioner is below 


the table and does not interfere with the 
r table 


gravity of 


work, 


Capacity 


regardless of the position of 
is based on center of 


Bcth table “tilt” and table “rotation’’ move- 
ments are power operated. 











load being 12 in. from face of table and 
also on center of gravity of load being 6 in. 
to the side of axis of rotation. 


» « 


New Inexpensive Sweatband 


* For industrial workers, or in fact, anyone 
whose work causes the perspiration to flow 

\merican Optical Co., Southbridge, Mass., 
has a new, inexpensive sweatband to be 
worn across the forehead. Made of syn- 
thetic sponge, the handy little device really 
absorbs sweat and in addition can be used 
over and over again after washing. Dimen- 
sions are 634 in. by 13% in. Equipped with 
elastic headband and buckle, the sweatband 
can be adjusted to fit any size head. 


» « 


Engine-Driven Arc Welder 

Has Exceptional Capacity 

* A new 200-amp. engine-driven arc welder, 
which is exceptional in light weight, small 
size, and low cost for an engine-driven unit 
of its capacity, is announced by The Lincoln 
Electric Co., Cleveland, Ohio. The new 
welder, designated the “SAE-200 ]” is of 
the Junior type, and affords a new experi- 
ence in moving and handling engine-driven 
welding equipment. It is light enough to be 
vheeled readily by one man, or lifted easily 
mn its single balancing hook by means of the 
average moderate-capacity chain or crane 
lift. The weight is under 900 lbs. 

Ease of moving and handling the unit is 
further enhanced by its size which has an 
idvantage in the matter of floor space. 
Dimensions, stationary model, are: length, 
over radiator grille 56 in.; over hand crank 
637% in.: width 20% in. ; height 3714 in. The 
portable model (shop type) is same length 
as stationary type and 27% in. wide (wheel 
clearance) by 44% in. high. Floor space re- 
quired for the stationary model is only 8 


ft 
t 


The welder’s low price places the many 
advantages of welding within reach of ga- 
rages, automotive repair shops, job welders, 
sheet metal contractors, light-metal fabri- 
ators and all other concerns who can uti- 
ze portable welding to advantage in the 
profitable applications for 
driven welders. 

The “SAE-200 ]” meets requirements for 
a wide range of applications for d-c. arc 
welding. It welds light-gauge metal by the 
metallic arc also car fenders, 
bodies, and galvanized sheet by the carbon 


engine- 


pre cess: 
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New Lincoln 200-amp. engine-driven arc 
welder. 


arc method; repairs cast-iron parts such as 
cylinder heads and blocks; fabricates a wide 
variety of equipment; does hard-facing ; and 
is effective in countless other applications. 
It produces a uniform current for speedy 
welding of practically all metals and alloys. 

GENERATOR — Single -operator, variable - 
voltage type with laminated pole pieces, in- 
creasing arc stability and simplifying weld- 
ing. Current range, welding duty, is 40 to 
250 amp. for either bare, washed, or heavily- 
coated electrodes. Equipped with patented 
“dual continuous control,” enabling inde- 
pendent adjustment of both open-circuit 
voltage and welding current. 

Non-INFLAMMABLE INSULATION — Class 
EB insulation, used in the armature of this 
welder, contains no inflammable materials. 
The coils, wound with glass-covered wire, 
are held in mica-lined slots, separated by 
mica dividers, and the leads are connected 
into the commutator by special, high-melting 
point solder. 

Contro. — Continuous voltage control 
(job selector), and current control make it 
easy to select any type of arc and any arc 
intensity to suit the job. Controls are self- 
indicating. 

Couptinc—Generator frame is mounted 
directly to engine bellhousing and generator 
shaft is connected directly to engine fly- 
wheel by special type of flexible coupling. 

Mountinc—Base is made of heavy steel 
channel, strongly braced and welded. Engine 
generator and radiator are securely fastened 
to substantial channel frame. Sturdy metal 
grille protects radiator front. 

Canory—Pressed steel canopy (enclosing 
cover), is supported by heavy steel mem- 
bers. A side door on either side is hinged at 
top and provided with ventilating louvres, 
with spring fasteners at bottom. Hinged 
door at rear provides easy access to welder 
control panel, 





f 











GASOLINE ENGINE — Four-cylinder type, 
3-in. bore and 4-in. stroke with piston dis- 
placement of 113 cu. in. Capable of deliver- 
ing 26 hp. at 1800 rpm. Fuel tank capacity 
is 8 gals. 

» « 


U.S.L. 500-Amp. A-C. Welder 


* The Owen-Dyneto Division of USL Bat- 
tery Corp., Syracuse, N. Y., has just an- 
nounced a new 500 amp. a-c. welder (Model 
3W), which completes its line ranging in 
capacity from 150 to 500 amp. Designed to 
operate in current steps from 30 to 280 
amp., by simply shifting a copper bar on 
top of welder the machine can be operated 
from 30 to 560 amp., having a continuous 
500 amp. rating. 

Electrodes from 1/10 to % in. in diameter 
can be used with this machine, which makes 
it possible to weld the thinnest automobile 
body and also the heaviest truck frame. 
Machine weighs 460 Ibs. 


ese Se a 





Model 3W, 500-amp. a-c. welder. 
» « 


New Oxweld Nozzles For 
Oxy-Acetylene Gouging 


* A series of new oxy-acetylene gouging 
nozzles, for use with a standard hand-cutting 
blowpipe, such as the Oxweld C-32, has been 
announced by The Linde Air Products Co. 
These new Oxweld nozzles, which are avail- 
able in three sizes, provide a means for 
quickly and accurately removing a narrow 
strip of surface metal from steel plate, forg- 
ings, and castings. 

The nozzles are so designed as to deliver 
a relatively large jet of oxygen at low 
velocity. By proper manipulation of the 
blowpipe in which the nozzle has been in- 
serted, a smooth, accurately-defined groove 


Gouging operations can be performed 

with these three special Oxweld nozzles, 

designed for use with a standard medium- 
pressure cutting blowpipe. 
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can be cut or gouged out of the surface of 
the metal. By using various standard siz¢ 
nozzles and manipulations, the groove can 
be varied in width and depth at the will of 
the operator. 

Important uses for these new nozzles are: 
gouging the underside of arc welds ; removal! 
of weld metal, such as temporary tack-welds 
and defective welds; preparation of plate 
edges for welding; and maintenance and 
scrapping operations. A wide field of mis- 
cellaneous uses include gouging in metal- 
shaping and trimming processes. Further 
information about the new Oxweld gouging 
nozzles can be obtained from the nearest 
office of The Linde Air Products Co. 


» « 


Regulator for Scarfing 
or De-Seaming Operations 


* To supply the relatively large volumes of 
oxygen required for de-seaming and scarf 
ing torches, Victor Equipment Co., 844 
Folsom St., San Francisco, Calif., are now 
marketing a specially designed regulator 
Model L-150. Owing to its large gas ca 
pacity, this regulator can also serve larg: 
compressed air installations where uniform 
pressure control is desired. 

The Model L-150 regulator has an out 
side diameter of 12 in. and a 10-in. dia 
phragm diameter, and is provided with in 
let and outlet large enough to accommodate 
up to 1%-in. i.p.s. pipe. 





Victor Model L-150 regulator. 


The regulator is designed for inlet pres- 
sures up to 250 Ibs. and for delivery pres- 
sures up to approximately 225 lbs. maxi- 
mum. Regulator inlet pressure is utilized 
to load the diaphragm and two conveniently 
located valves permit instant increase or de- 
crease of working pressure. The manufac- 
turer claims exceptional pressure accuracy, 
minimum tendency to freeze, large gas ca- 
pacity, and extreme dependability. 


» « 


Marquette Has an 
A-C. “Arc Torch” 


WA-C. and d-c. arc welding users have been 
handicapped to some extent by lack of a 
suitable attachment for doing the many heat- 
ing and welding jobs that demand an inde 
pendent source of heat similar to that sup- 
plied by the gas torch. With the Marquette 
Are Torch and a-c. welding current that 
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difficulty has been largely overcome. With 
the new equipment it is now possible to do 
general heating jobs; preheating; welding 
of aluminum, bronze, copper, pot metal, 
German silver and other non-ferrous metals ; 
braze; solder; and apply hard surfacing 
paste. 

The Marquette Arc Torch operates on 
less current than when welding with the 
metallic arc and can be used with any a-c. 
machine. The Marquette Arc Torch is ideal 
for welding aluminum. Its soft, hot, easily 
controlled “flame” is especially suited to 
this application. It has been found by expe- 
rienced aluminum foundries and factories 
to be one of the most economical and suc- 
cessful methods yet devised. 

When frames, bumper brackets and other 
parts are to be heated for straightening the 
Marquette Arc Torch is adaptable as it is 
quick and economical. Preheating of light 
castings can be accomplished quickly and 
efficiently without defacing machined sur- 
faces, it is claimed. Body metals and soft 
solders can be run to suit the needs and 
desires of the most severe critic. The accu- 
rate control of heat makes possible a soft 
flame ideal for this type of work. 

Hard solders such as Easy-Flo, Sil-Fos, 
and other silver solders can be handled with 
ease and success. This brazing application 
to the repair of copper, brass, monel metal 
and all ferrous metals will find a ready ap- 
plication in such industries as: automotive, 
aviation, refrigeration, sheet metal and 
plumbing and heating shops. 

The new Marquette Arc Torch is packed 
complete with two 10-ft. cables—2 sets each 
of %-in. and %-in. Marquette Arc Torch 
carbons—2 14-in. carbon adaptors and a set 
of 2 copper terminal lugs besides the two 
regular Marquette taper jacks and a com- 
plete set of instructions for its operation. 
Further information can be obtained direct 
from Marquette Mfg. Co., Minneapolis, 
Minn. 

» « 


50-KW. Ace Spot Welders 


*® Pier Equipment Mfg. Co., Benton Har- 
bor, Mich., have added two new models to 
their line of Ace spot welders used for spot 
or projection welding, and, with suitable 
fixtures, for butt welding. They are both 
50 kw. size, one motor-driven automatically- 
operated (see illustration), and one manu- 
ally-operated by means of a new swivel- 
jointed foot treadle. Both added 
refinements, such as new recessed automatic 
trip control and timing adjustment. An 8- 
point heat regulating switch for adjusting 
secondary voltages and current, is furnished 
on these models, and an entirely new and 


have 








Marquette “Arc Torch” 

utilizes two carbon elec- 

trodes and an a-c. weld- 
ing transformer. 





lower horn may be adjusted to provide spac- 
ing up to 15 in. on standard welders. The 
transformers are designed for operation on 
220-volt, 60-cycle supply. 
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Ace motor-driven spot welder (50 kw.). 


» « 


Polyphase Motor-Driven 
Portable Grinders 


*® Sawyer Electrical Mfg. Co., Los Angeles, 
Calif., has recently offered a new type of 
grinder, available in 1, 1% and 2 hp. port- 
able sizes and 3% hp. suspended aerial type. 
The new grinder uses Sawyer's two-pole, 
polyphase motor design. 

Sturdy electrical construction — elimi- 
nates commutator brushes and centrifugal 
switches, which combined with moderate 
rotor speeds, assures low maintenance cost. 
Motor efficiency is high and power “pullout” 
is over twice rated capacity. Motor on each 
type and size of grinder is totally enclosed, 
eliminating any possibility of grinding dust 


entering the stator. Bearings are of stand- 
ard double-shielded, factory lubricated type 
of adequate size to assure low maintenance. 
Rotor is made as an integral part of the 
shaft, and this unit, mounted on anti-friction 
ball bearings, is the only rotating part. 

Grinder specifications on all sizes involve 
a 220-volt, 3-phase, 60-cycle motor and the 
speed of all sizes, with exception of hi-speed 
gear drive machine, is 3600 r.p.m. The hi- 
speed unit is geared to drive at 5400 r.p.m. 
Weights run from 16 lbs. on the 1 hp. to 65 
ibs. on the suspended 3% hp. unit. 





SpecIAL CouRSE IN PRINCIPLES OF WELDING 


Rensselaer Polytechnic Institute, Troy, N. 
Y., in conjunction with its welding labora- 
tory will again offer a special course deal- 
ing with principles of welding for the benefit 
of engineers. This will be an intensive 
course offered to a limited group of engi- 
neers from industrial plants who are inter- 
ested in obtaining special training in this 
field. It will cover the basic principles of 
welding with associated laboratory experi- 
ence, all within a period of four weeks. An 
optional two weeks of experimental work is 
offered. Time will be devoted to metallurgy 
theory, theory of welding and structural de- 
sign. Laboratory experience will include 
heat treatment, microscopic examination, 
welding, cutting and physical, magneto- 
graphic and radiographic testing. There will 
be regular library assignments, discussion 
groups and visits to nearby plants. The op- 
tional two weeks will be available for more 
laboratory experience in particular branches 
such as the weldability of a certain type of 
steel, spot welding, or any other phase which 
may have a special appeal. 

This course will begin February 5, 1940. 
Tuition fee will be $100.00 for the basic four 
weeks’ course and an additional $50.00 for 
the optional two weeks. This course will be 
open to graduates who have completed 
courses leading to degrees in engineering or 
allied sciences. It will also be available to 
men whose responsibilities in industry have 
given them an experience equivalent to an 
engineering course. Each applicant must 
submit a record of his experience including 
references from men who are familiar with 
his work. 

Further information can be obtained from 
Prof. Wenpett F. Hess, Depi. of Metal- 
lurgical Engineering, Rensselaer Polytech- 
nic Institute, Troy, N. Y. Applications must 
be received not later than January 2, 1940. 








Sawyer polyphase motor-driven grinder. 
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Wetpep CABLe SADDLES 
“Welded Cable Saddles” 
ATHAN 


Steel 


In the article on tion to the fact that although this statement 
prepared by JoN- is correct, it seems advisable to point out 
Jones, chief engineer, Fabricated that welded cable saddles were used on two 
Construction Division of Bethlehem important suspension bridges in Canada, be- 
Steel Co., the following statement was made, fore their adoption for the Tacoma Narrows 
“It is believed that the cable saddles of the Bridge, described by the author. 

Tacoma Narrows Bridge represent the first 


mat : » « 

departure in the United States from the use 

of steel castings, and the first use of welded Tue James F. Lincocn Arc WELDING 
structural plate, for these heavy and rather FouNnpation, Cleveland, Ohio, offers the 


complicated pieces.” Since publication of 


following thoughts by way of defining the 
the article, the author has called our atten 


word “progress” : 
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WELDING ALLOYS == 
Use of Purest Raw Materials Obtainable, such as Electrolytic Copper 


99.96 in purity and Electrolytic Zinc 99.99 plus. 


Strict Laboratory Control; Uniformity of Mixtures and Casting Tem- 
perature. 


Double-Deoxidation Process which eliminates injurious gases. 


PENN BRONZE—a general-purpose rod, melting at 
1620° F. Tins readily and uniformly on galvanized, 
malleable or wrought iron, as well as steel, brass, 
bronze and any other non-leaded metal with melting 
point above 1850° F. 


TITAN MANGANESE BRONZE.-~especially adapted 
to production of tough, hard deposit. Particularly rec- 
ommended for cast-iron repairs, where extremely 
dense, non-porous weld is essential. 


Submit your particular bronze-welding problem for solution by our 


engineers. Recommendations gladly forwarded, together with gen- 
erous sample for trial in your own plant. 


Titan Metal Manufacturing Co. 


Bellefonte, Pennsylvania 
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Progress is a tremendous force in huma 
existence. 
acclaiming 


It sweeps inexorably 
today, as 


forward 
scientific fact that 
which—10 years ago—was only scientif 
theory. Frequently, it refutes, in the actua 
culmination of some scientific 
very forward step which—a 
science declared impossible. 
In all of its varied manifestations, progress 
produces benefits which are incalculabl 
Because of progress in building constructio: 
we have better homes . . . Because of pro 
ress in manufacture of household applianc« 
we have more comforts, greater conveniences 


advance, the 
decade agi 


. Because of progress in automotive manu 
facture, we have better automobiles . . . By 
cause of progress in transportation, we have 
taster, more comfortable trains ... Becaus: 
of progress in aviation, we have safer air 
planes . Because of all the benefits 
progress, every one enjoys a higher stand 
ard of living. 

Progress drives us onward It forbid 
our standing still! 

» « 


TEXAS TECHNOLOGICAL COLLEGE, Lubbox 
Texas, will hold its fourth bi-annual welding 
conference on February 2-3, 1940. More 
than 300 welding-minded men attended th 
1938 Lubbock Conference. 

» « 


LOUISIANA ENGINEERING Society will hold 
its fifth annual meeting in New Orleans, La., 
on January 12-13, 1940. Meetings will b 
held at the St. Charles Hotel. 

» « 


Joun HuntInGtTon INSTITUTE TO 
CoNTINUE WELDING COURSES 
Recognizing the need for training in the fast 
growing welding field, the John Huntington 
Polytechnic Institute, Cleveland, Ohio, an 
nounces continuation of the 5-day courses i 
arc welding design and practice which it has 
sponsored in collaboration with The Li 

coln Electric Co., Cleveland, Ohio. 
Revised in line with suggestions from a 
large number of men who have attended its 
past offers 
and designers the opportunity of studying 
intensively the products and 
structures for arc welded construction. The 
course includes talks demonstrations 
on welded design, as well as discussions of 
problems on welding procedures and tec! 
nique. Some of the included topics are: ar 
welding generators ; 
welding arc magnified 
projection; a-c. and d-c. current in welding 
typical joints; the value and use of the 
shielded are in design; calculation of stress 
distribution in welded joints: 


sessions, the course engineers 
redesign of 


and 


performance of t 


shown by screen 


use of rubber 


» « 








JOIN THE 


AMERICAN 
WELDING 
SOCIETY 


DO IT NOW! 

















models and polarized light in studying stress 
distribution, etc. 

Previous sessions of this course have been 
attended by engineers, designers, architects, 
production engineers, welding supervisors, 
foremen and operators, as well as other indi- 
viduals from industrial concerns through- 
out the country. 

Courses will be offered at Cleveland dur- 
ing the weeks of October 30, December 4, 
January 8, February 12, March 25, April 22, 
and May 27. As in the past, each session 
will be under the direction of E. W. P. 
SMITH, welding consulting engineer. 








Personals 





the Lumbermens Mutual Casualty Co. as 
assistant to the vice-president in charge of 
safety engineering, with offices in Chicago 
Mr. Forney, in addition to his duties as 
assistant to the managing director, a re- 
sponsibility he will retain, has directed the 
Council's Statistical Division for 12 years. 


» « 


GENERAL ELectric EXECUTIVE CHANGES 
CHarLes E. WILSON, executive vice presi- 
dent, was elected president and Puitie D 
REED, assistant to the president, was elected 
chairman of the board of directors of the 
General Electric Co. They will take over 
their new responsibilities January Ist, suc- 
ceeding GERARD Swope and Owen D 
Younc, who will become honorary presi- 


dent and and honorary chairman of the 
board, respectively. 

Cuartes E. Wiisoxn, who began his 
career in business as an office boy at the age 
of 13, has been executive vice president of 
General Electric since December, 1937. It 
was a new position when he was appointed 
to it, after having been vice president in 
charge of the appliance and merchandise 
department since 1930. 

Mr. Wilson was born in New York City 
on November 18, 1886. He began working 
as an office boy in 1899 with Sprague Elec- 
tric and went from office boy to shipping 
clerk, factory accountant, production man- 
ager, and then assistant superintendent in 
1914. Shortly after that he was appointed 
sales manager. 

















R. L. Forney, assistant to the managing di- 
rector of the National Safety Council, has 
been appointed director of the Council's In- 
dustrial Division, effective January 1, 1940. 
Mr. Forney will replace W. DEAN KEEFER, 
who ended 21 years with the Council to join 





BurmtpInG INspecTorS ATTEND WELDING 
CLiass—Fifty members of the Pittsburgh 
Bureau of Building Inspection and the Bu- 
reau of Tests of Allegheny County attended 
the opening session of an inspectors’ course 
recently held at the East Pittsburgh works 
of Westinghouse Electric & Mfg. Co. The 
city’s new welding code permits welded con- 
struction for the first time, and inspectors 
of the two bureaus are spending one day 
each week for 8 weeks in the course to ob- 
tain a thorough grounding in the funda- 
mentals of welding technique and inspection, 

Joun J. Murray, divisional engineer of 
the Pittsburgh Bureau of Building Inspec- 
tion, and W. W. Reppre, of the Westing- 
house welding section, are directing the 
course jointly. According to Mr. Reddie, 
the Pittsburgh code is one of the most ad- 
vanced in the country. Other cities have 
drafted welding provisions into their build 
ing codes, but in no other instance has the 
ordinance dealt specifically with welding; 
nor have the provisions been so nearly in 
keeping with modern welding practice as in 
the Pittsburgh code. 


‘Red Head’ 


WELDING 


CLAMPS 


Withstands All Welding and Handling Abuses 






Heat treated for long 
wear Threads always 


protected. Retains oil 
for long period. 


MAIN FEATURE 
NO THREADS . gi 
DAMAGE IN OPEN OR 
CLOSED POSITION 


WELD SPATTER EAS 
ILY REMOVED. 


Heat treated chrome 
molybdenum alloy han- 
die offers great resist- 
ance to bending 


Made from solid steel 
plate, heat treated, giv- 
ing great resistance to 
bending of twisting 


PATENTED 








14 STOCK SIZES | 
Special Sizes and Shapes Furnished for Special Applications 








INDESTRUCTIBLE CONCEALED THREADS 


Red Head Welding Clamps have been especially designed 
for welding service. Their construction eliminates the 
trouble caused by weld spatter or accidental damage to 
threads. A clamp that will stand up under the most rigor- 
ous service over long periods of time. 


A trial will convince you. Send for sizes 
and prices today. 


TERRITORIES OPEN FOR JOBBERS 


CHICAGO BoiLER CoMPANY | 


1965 Clybourn Avenue Chicago, Illinois 





Class attending opening session of weld- 

ing inspectors’ training course at Westing- 

house. Engineers from City of Pittsburgh 
and Allegheny County attended. 
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and law. He received his engineering de- 
gree from the University of Wisconsin in 
1921 and his doctor of laws from Fordham 
University in 1924. He is a member of Tau 
Beta Pi, honorary engineering society. 
Mr. Reed's first job began while he was 
still a law school student, taking evening 
classes at Fordham, and in 1922, before his 
graduation, he became vice president and 
patent counsel for the Van Heusen Prod- 
ucts Co. of New York. Before that he was 
patent solicitor for Pennie, Davis, Marvin 
& Edmonds of New York, and patent at- 


torney for J. M. Van Heusen of Boston. 





CHARLES E. WILSON 


In 1923 he went to Bridgeport as manag- 
ing engineer in charge of the conduit and 
wire business, and two years later he was 
appointed assistant manager of General Elec- 
tric’s Bridgeport works. In 1930 he was 
appointed manager of the merchandise de- 
partment in charge of engineering, manu- 
facturing and December of the 
same year he was elected a vice president 
of General Electric. In 1935 he 
signed the additional responsibility of di- 
recting all appliance activities, including 
refrgerators, electric ranges, and other 
kitchen appliances, as well as air condition- 
ing equipment. 

Puitie D. Reep, assistant to president 
of General Electric since December, 1937, 
was born in Milwaukee, Wis., on Novem- 
ber 16, 1899. He joined the General Elec- 
tric Co. in its law department in 1926, one 
day before his twenty-seventh birthday. He 
holds degrees both in electrical engineering 


sales. In 


Was as- 


PHILIP D. REED 


He entered General Electric in 1926 as 
assistant to Vice President C. W. Appleton 
of the law department in New York. In 
1928 he was transferred to the incandescent 
lamp department, and from July 1, 1934, un- 
til his appointment as assistant to the presi- 
dent in December, 1937, he was general coun- 
sel for the lamp department. 














REGISTERED U.S. , PATENT OFFICE 


NEW! TITE-KOTE WELDING ELECTRODE 
for A. C. Welding 


This newly-introduced electrode for A.C. welding is identical 
with the regular bare MANGANAL electrode, except that it 
possesses a SPECIAL SELF-PEELING COATING that in no way 
retards the quick cooling of the weld deposit. 


Welds made with this new electrode possess the same ductility 
and toughness possessed by deposits made with MANGANAL 
bare electrodes. 


Available in 1 4, 3/16, 5/32 and 1/8 in. sizes (14 in. length). Packed in 50-ib. containers. 


Write for name of nearest Manganal distributor 


STULZ-SICKLES CO. cducers 91 N. J. Railroad Avenue, NEWARK, N. J. 


Manufacturers of MANCANAL Manganese Nickel Steel WEDCE and APPLICATOR BARS, 
Hot Rolled PLATES, etc. 
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FRANK LUDLAM, assistant secretary and as 
sistant treasurer of THE INTERNATIONA 
NIcKEL Co., INc., died on December 8th at 


his home at 1130 Park Ave., New York Cit) 
after a long illness. 


Jrade News 


G.E. Ups Divipenp—A dividend of 65 cents 
a share for the fourth quarter of 1939 has 
been declared by the directors of General 
Electric Co., based upon an estimate of the 
company’s net income for the year. This is 
the 169th dividend on common stock. The 
payment of 65 cents a share for the fourt! 
quarter makes a total of $1.40 a share in 
dividends to stockholders for the year 1939 
compared with 90 cents a skare for 1938 























» « 
Course IN Arc WELDING DESIGN AND 
PRACTICE 
A course in “Arc Welding Design and 


Practice” was held in Erie, Pa., during the 
week of December 11 to 15, 1939, for the 
engineers, designers, superintendents and 
foremen of industrial plants in Northwestern 
Pennsylvania. 

The course, which was sponsored by the 
Lincoln Electric Co. of Cleveland, Ohio, was 
held at the Erie County Milk Ass’n Audi 


torium located at 2023 Peach St. in Eri 
Lectures on such subjects as : ‘““The Shielded 
Arc in Design,” “Welded Design,” “Stress 


Distribution Studies by Polarized Light, 
“Operator Qualification” and “Cost Control” 
were given by E. W. P. Smiru, 
engineer. 


welding 
» « 


WESTINGHOUSE BusINEss ExcELLENT—Or 
ders booked for the first ten m: 
amounted to $176,896,557, as compared wit! 
$125,323,348 for the same period of 
The company’s backlog of unfilled orders is 
approximately $66,000,000, as compared wit! 
a backlog of $40,188,150 on Dx 
1938. 


mths of 1939 


1938 


ember 


» « 


PROGRESSIVE WELDER Witt Have NEw 
PLant—Contracts for the design and « 
struction of a modern streamlined plant 
the Progressive Welder Co., matufacturer 
of hydraulic welding and punching equi] 
ment for special and general industrial uses 
have been awarded to The Austin Co. The 
new plant will occupy a three-acre site. at 
3080 Outer Drive, at Moenhart Ave., D 
troit, Mich. It will be ready for occupa 


February 15th. The initial unit will pr 
vide more than 27,000 sq. ft. of floor spa 
» « 


STEEL Prices to BE MAINTAINED—In spite 
of rising costs and many uncertainties, t! 
Carnegie-Illinois Steel Corp., desiring to 
operate in preventing inflationary tende: 
cies, has announced reaffirmation of its pres 
ent prices on rerolling blooms, billets and 
slabs, sheet bars, forging blooms, 








Building a Welded Rock Crusher W, 


would you do 


in an emergency 
like this? 


Fig. 1—Close-up of a fillet weld as used on 10-ton crusher base 
Photo (Air Reduction Sales Co.). 








Fig. 2—A group of 
flame-cut steel parts 
which displaced 
steel casting. Photo 
(Airco). 





GREAT LAKES FREIGHTE™ was carrying a 
\ valuable cargo of perishable goods when 





its engine suddenly became disabled off Fort 
William, Ontario. | 


Hurried examination revealed the badly 


cracked iron casting shown above. Because of 
the cargo, minutes meant dollars, and repair- 
welding was obviously the only way out. 

Before looking to see how this problem was | 
solved, why not figure out what you yourself 


would have done. 1133 








Check your answer with 
Fig. 3—This 10-ton rock crusher was completely fabricated by the sol ution on page 57 


means of flame cutting and arc welding. About 1000 lbs. of 
electrodes were used on this heavy structure. Photo (Air 
Reduction Sales Co.). 














December, 1939 — THE WELDING ENGINEER — 5l 








slabs, carbon and alloy bars, structural 
shapes, steel sheet piling, rails, plates, elec- 
trical sheets, vitrenamel and galvanized 
sheets, long terne sheets, black plate and 


cold rolled sheets for shipment to and in- 
cluding March 31, 1940, for delivery and 
consumption within the United States. 

In order to bring about a better relation- 
ship between hot rolled sheets and cold 
rolled sheets some extras applicable to hot 
rolled sheets, including certain pickling ex- 
tras, have been revised downward, while 
the base prices of hot rolled sheets and hot 
rolled strip have been revised to $2.125 per 
100 Ibs., base delivered Pittsburgh, and $2.13 
per 100 Ibs., base delivered Chicago. 


» « 


Two New Murex DIstriputors 


Tue Arruur C. Harvey Co. and the R. C. 
Neat Co., Inc. have recently been appointed 
distributors of Murex electrodes by the 
Metal & Thermit Corp., New York City. 
The New England states, except Vermont, 
are covered by the Harvey Co., whose ad- 
dress is 60 Everett St., Allston District, 
Boston, Mass., while the western and cen- 
tral portions of New York State will be 
served by R. C. Neal, whose headquarters 
are at 76 Pearl St., Buffalo, N. Y. 


» « 


fuk MossMAN-YARNELLE Co., Ft. Wayne, 
Ind., have been appointed by the Harnisch- 
feger Corp. as welder and electrode agents. 
They will operate on an open basis. Moss- 
man-Yarnelle are located at 230 Pearl St., 
Ft. Wayne, Ind. 
» « 
-Announcement has 


Ricuarp E, Eta Co.- 


just been made by the HARNISCHFEGER 
Corp. of Milwaukee, Wis., appointing Rich- 
ard E. Ela Co., as agents for P&H-Hansen 


welders and P&H Smootharc welding elec- 
trodes. The firm is located at 921 E. Wash- 
ington Ave., Madison, Wis. They will op- 
erate on an open basis, under the supervision 
of Mr. Steidl of the Milwaukee office. 


» « 


Tue Harniscurecer Corr. of Milwaukee, 
Wis., manufacturers of P&H-Hansen arc 
welders and Smootharc welding electrodes, 
announce the appointment of WILLIAM 
FrepertcK, 2200 Taft St., Wichita Falls, 
Texas, as an agent for sale of P&H-Hansen 
welders and Smoothare welding electrodes, 
on an open basis. Mr. Frederick will op- 


erate under supervision of the Harnisch- 
feger Dallas office. 

» « 
\cme Wire & Iron Works, 3043 W. Laurel 


St., San Antonio, Texas, has been appointed 
welder and electrode agent for Harnisch- 


feger Corp., Milwaukee, Wis., on an open 


basis. They will operate under supervision 
of the Dallas office. 


» « 


STAINLESS ELECTRODES 
—Joseph Ze Ryerson & Son, Inc., of Chi- 
cago, have recently become distributors of 
McKay “Certified” 
These specialized electrodes, covering the 
whole range of analyses encountered in 
stainless-steel welding, are stocked by all 
the Ryerson branches, including Milwau- 
kee, St. Louis, Cincinnati, Detroit, Cleve- 
land, Buffalo, Boston, Philadelphia, and 
Jersey City, as well as the central plant in 
Chicago. A certificate of weld-deposit analy- 
sis accompanies every package sold. 


McKay “CErtIFIeD” 


» « 


T HREE- 
January 
1201 Cali- 


THe Barspacn Co. Witt Hop a 
Day WeLpInc ConFrerENCE—On 
16-18, 1940, The Balbach Co., 
fornia St., Omaha, Nebr., will hold its 
Annual Welding Conference. It is the pur- 
pose of this annual event to provide as much 
practical instruction as possible in oxy- 
acetylene, arc welding, flame cutting and 
hard surfacing within the limits of the 
three-day program. A number of factory 
representatives will be in attendance at the 
Conference to demonstrate the merits of 
their equipment. 


A.W. S. Activities 














stainless steel electrodes. 





CLEVELAND Section A.W.S.—Enrtc 
BLOOM, research engineer, Crane Co., 
to the Section on the subject of “Destructive 
and Non-Destructive Testing of Welds on 
High Pressure Piping,” at the monthly meet- 
ing held November 8 at Fenn College, East 
24th St. and Euclid Ave. Mr. Seabloom 
also discussed production methods employed 
for hard-facing valve seats for high tempera- 
ture service. 


SEA- 
spoke 


» « 


MILWAUKEE Section A.W.S.—JAmMEs 
THOMPSON, chief engineer of Continnental 
Roll & Steel Foundry Co., East Chicago, 
Ind., spoke on “Engineering Uses of Steel 
Castings in Welded Structures” at the reg- 


ular monthly meeting, November 24th. 
Meetings of this Section are held at the 


City Club, 756 No. Milwaukee St. 
» « 


Derroir Section A.W.S.—‘Licensing of 
Structural Welders” was the subject of dis- 
cussion at the December Ist meeting held at 
the Detroit-Leland Hotel. Grorce F. Em- 
eRY and Harry Broan, both of the Depart- 
ment of Buildings and Safety Engineering 
of the City of Detroit explained the provi- 


sion of the new licensing requirements 
set up in the building code. Effective Decen 
ber 1, 1939, all structural welders employe 
on field work must obtain a license from ¢! 
city. The meeting enabled those who wouk 
be affected by this new requirement to b 
come familiar with the licensing provision 
and their method of enforcement. 


» « 


PHILADELPHIA Section A.W.S.—Dkr. H. | 
MAXWELL, head of the metallurgical se 
tion of E. 1. duPont de Nemours Co., pre 
sented a paper on “Welding Fabrication « 
Stainless Steel” at the Section meeting 
November 20th, which was held at the Engi 
neers Club, 1317 Spruce St. 


» « 




















CLEVELAND Section, A.W.S.—At the De 
cember 13th meeting held at the Cleveland 
Club, A. M. Unger, Welding Engineer. oj 
Pullman Standard Car Mfg. Co., presented 
an illustrated paper dealing with the welding 
of railroad equipment an a two reel mo 
tion picture on Pullman car fabrication was 
included. 

» « 


Sr. Loutrs Section A.W.S.—At its meeting 
December 8th, the subject of electrodes and 
weldability of steel was presented by H 
McL&AN JASPER, consulting engineer of A 
O. Smith Corp., Milwaukee, Wis. At the 
meeting sscheduled for January 12, 1940, 
Harry C. BoarpMAN, research engineer, 
Chicago Bridge and Iron Co., will speak on 
“A.W.S. Standard Qualification Procedure.” 


Construction 


THe M-A-R 














Prre LINE Co., of 
Christi, Tex., will lay a new welded pip 
line from the Saxet oil field in Neuces 
County, to Jim Wells County, a distance ot 
about 35 miles. Ten-inch pipe will be used, 
and in addition, about 10 miles of 4-in. gath 
ering lines will be laid in the Ben Bolt field 


Corpus 


» « 


Texas-NEw Mexico—Award of 
for the construction of its 
welded crude oil pipeline, 
Lea County, New Mexico, has 
nounced by the Texas-New Mexico 
Line Co. 


a contract 
19-mile 14-in 
fields in 
been an- 
Pipe 


serving 


» « 


Mexico—The construction of a welded oil 
pipeline from the producing region of Poza 
Rica, in the State of Vera Cruz, Mexico, to 
Mexico City, is expected to start in the near 
future. Pipe and other materials will be pur- 
chased in the United States. 











profits next year. 
U. &. Patents 2,013,818 and 2,051,234 
Canadian Patents 365,296 and 369,723 


ELECTRIC WELDED 


THOUSANDS OF WELDING SHOPS 
ARE MAKING ADDITIONAL PROFITS IN THIS NEW FIELD 


Is your shop? Prepare your shop during the winter months for more 





WELDER 


the motor is equipped with a sensitive PIERCE 





Your Engine Driven 
Welder will provide cor- 
rect heat at the arc if 


GOVERNOR. ASK YOUR WHOLESALER 
THE PIERCE GOVERNOR CO., Anderson, Indiana, U. S. A. 


Write for new catalog now ° 


WIESE PLOW WELDING COMPANY, PERRY, IOWA 


Originally New Process Plow Welding Co 
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MaGNoLia — Construction of a 138 - mile 
welded gasoline pipeline from San Antonio, 
[Texas to the port of Corpus Christi, is 
planned by the Magnolia Petroleum Co. 
[his welded carrier will be of 4%-in. pipe. 
» « 


Suet Or, Erc.—A 50,000-gallon daily ca- 
pacity gasoline plant in the Magnolia oil 
field of Arkansas, will be built in the near 
future by Gasoline Plant Construction Co., 
of Houston, Texas. The plant is being built 
for Shell Oil Co., Atlantic Refining Co., 
and other petroleum interests. 


» « 


THE SOUTHERN Pipe LINE Corp., of Corpus 
Christi, Texas, is laying a 24-mile welded 
65-in. crude oil pipeline to run from the 
Bentonville-Richard King oil field in west 
Neuces County (Tex.), to the Hunter sta- 
tion in the Saxet' field. Brown & Root are 
the contractors. 

» « 


We pep SS “Exporter” LAUNCHED 
IN Recorp TIME 

The “Exporter” first of four fast freighters 
being built at a nationally-known shipyard, 
was launched recently, exactly 8 months and 
8 days after her keel was laid. This feat 
was exceedingly unusual for a ship of her 
size—473 ft. long, and a gross tonnage of 
14,450. With her sister ships, the “Exporter” 
is expected to meet this country’s need for 
more and faster cargo ships. Compared with 
past speeds of 10 to 12 knots, the new ships 
are designed for a speed of 16% knots, witha 
steaming radius of 15,000 miles at this speed. 


The use of arc welding made an impor- 
tant contribution to the speedy launching of 
the “Exporter.” The hull was approximately 
40% welded with Smoothare PF-2 welding 
electrodes. The construction of the other 
ships will parallel that of the “Exporter.” 
Down-hand welding was used on the decks, 
tank tops, bulkheads, pipe tunnels, and shaft 
tunnels. 


Recent Patents 


ELectric SEAM WELDING 




















2,175,920-1. RicHARD ScHNARZ, Berlin, 
Germany, assigned to Westinghouse Elec- 
tric & Mig. Co., Pittsburgh, Pa. Filed re- 
spectively Mar. 6, 1937 and Nov. 12, 1937. 
Issued Oct. 10, 1939. In accordance with 
these patents seam point welding is ob- 
tained with the aid of controllable gas or 
vapor discharge paths. The method pro- 
duces a seam weld that does not conspicu- 
ously manifest the imprint of the weld by 
applying sufficient current to fuse the ma- 
terial to be welded periodically and in the 
intervals between applications of sufficient 
current to fuse, applying current insufficient 
to fuse. The latter current is adjusted to 
such a value that the imprint is incon- 
spicuous. Both currents are regulated inde- 
pendently of each other by gas or vapor 
discharge paths. The weld produced accord- 
ing to these patents is of particular value in 
the building of reservoirs and in the airplane 
industry. 





WELDING SILICON STEEL 
2,176,002. Westry J. Beck and Atva E. 
TAyLor, Middletown, Ohio, assigned to The 
American Rolling Mill Co., Middletown, 
Ohio. Filed Feb. 2, 1933, Issued Oct. 17, 
1939. A process of butt welding silicon steel 
sheets, which consists in cutting the edges 
of the sheets to exact parallelism, clamping 
the edges into complete abutting contact 
throughout the joint to be welded, supporting 
the actual edges of the sheets beneath the 
butted joint, and welding the metal of the 
sheets together by means of a neutral gas 
flame, while excluding oxygen from the weld 
upon the side opposite the flame. By this 
process it is possible to weld strips of silicon 
steel and then form coils or long lengths 
suitable for cutting out parts of laminated 
cores and the like for electrical instruments 
and parts. There has been considerable ef- 
fort directed to the forming of continuous 
strips of silicon steel for use in punch 
presses. Silicon steel is brittle to a degree 
when cold, and is more ductile under a 
slight rise of temperature. Moreover, this 
steel has a scale difficult to deal with. In 
addition, silicon steel oxidizes readily, pro- 
ducing silicon dioxide, which tends to pre- 
vent a welding action. The process of the 
patent permits standard silicon steel sheets 
of regular rolling mill width to be butt 
welded by gas without flux or solder. 


» « 


WELDING Torcu 
2,176,813. Grorce L. Hammon, Berkeley, 
Calif. Filed Nov. 8, 1937. Issued Oct. 17, 
1939. Ordinarily during the changeover 








15122 Mack Avenue 





_ There isnt any 
question about the fact the JACKSON Insu- 


lated Holders, (Models A-1, A-2 and A-3) when measured on the 
basis of holder cost per welding hours of life, are the cheapest 
you can buy. Certainly, from the standpoint of safety and 
reduction of work spoilage, they are in a class by themselves. 
Also, they are well ventilated—work cool. If your dealer 
can’t supply you, please write to us. 


JACKSON ELECTRODE HOLDER Co. 





Detroit, Michigan 


Model A-2, above, 300 Amps. Replace- 
able jaws take rods from 1/16” to 1/4”. 
Also available in 500 Amps. (A-3) and 
in Model A-1, same as A-2+but without 
replaceable jaws. 


IN CANADA: 


Hollup Corporation Ltd., Toronto, Ont. 
Paragon Supplies, Ltd., Vancouver, B. C. 


EXPORT MANAGERS: 


_ International Technique, 381 Fourth Ave. 
New York City 

















December, 1939 — THE WELDING ENGINEER — 53 





- 
' 
' 
' 
~ 











from a welding torch to the cutting attach- 
ment, the metal mating surfaces of the 
couplings, one on the end of the handle and 
the other on the end of the cutting or welding 
tool, are exposed and subject to injury by 
denting or scuffing. After slight use it is 
difficult to secure these parts together with 
a leak-tight fit. Moreover, making the 
changeover requires the use of a wrench 
and is time consuming. The invention pro- 
vides an improved coupling member for use 
in attaching the cutting tool to the handle. 
The improved coupling is capable of effect- 
ing a durable leak-tight fit. 


» « 


GaAs WELDER CONTROL 


2,177,276. James H. BuckNaAm, Cranford, 
N. J., assigned to The Linde Air Products 
Co., of Ohio. Filed Dec. 26, 1935. Issued 
Oct. 24, 1939. A novel method of controlling 
a welding operation by means of a photo- 
electrical unit is described. The process 
covers welding a ferrous metal article along 
a predetermined line and initiating relative 
movement between the metal article and a 
source of heat photo-electrically in response 
to a predetermined intensity of radiant en- 
ergy emitted by the heated area at the 
starting point. Progressive heating takes 
place along successive portions of the metal 
article along the line of weld. The relative 
movement of the heat source and the article 
is stopped at any point along the welding 
line photo-electrically in response to a de- 
crease to below the predetermined intensity 
of emitted radiant energy. 


» « 


STRUCTURAL WELDING 
2,177,831. Crype F. Kauwnitz, Bay City, 
Mich., and Francis M. GuNN and Harry 
S. Boies, Chicago, Ill. Filed July 1, 1937. 
Issued Oct. 31, 1939. To weld framework 
and sheets used in making steel cars, coaches, 
tractors, large containers, and railroad 
equipment, a self-propelled superstructure 
carrying a_ welding adjustably 
mounted thereon for horizontal and vertical 
movement is provided. The welder is 
adapted to progressively spot weld the hori- 
zontal, vertical, and curved seams and mem- 
bers of large work pieces. The superstruc- 
ture carriage 


machine 


moves at a predetermined 
speed, either continuously or intermittently. 
The welder is suitable for seam or line weld- 


ing as well*as for spot welding. 


Wetpinc Coatep METAL 
2,177,868. Epwarp C. CHAPMAN, Lookout 
Mountain, Tenn., assigned to Combustion 
Engineering Co., Inc., New York, N. Y. 
Filed June 8, 1937. Issued Oct. 31, 1939. 
The welding of steel sheets lined with a pro- 
tective coating of non-corrosive metal or 
alloy is effected to obtain a finished prod- 
uct having a uniform coating over the 
welded steel. The coated pieces to be welded 
are prepared by removing the coating ad- 
jacent to the edges of the pieces to be welded 
and beveling the coating edges outwardly. 
The steel portions of the pieces are welded, 
and the clear space between the edges of the 
coating is filled with a strip of metal similar 
to the coating metal. The strip is of such 
width and has edges so shaped as to fit 
closely between and to contact the edges 
of the coating layer in overlying relation. 
The strip is of lesser thickness or depth 
than the coating layer. The strip is then 
welded in place by weld-metal of the same 
composition as the layer and strip, fusing 
the strip to the coating layer and filling the 
space above the strip to a level substantially 
flush with the coating layer. This method 
of welding is also suitable for welding steel 
sheets which have a superlayer of welded 
material. The finished product is charac- 
terized by a continuous bond co-extensive 
with the welded sheets. 


» « 


WELDING TUBES 

2,177,995. Water R. RAmsAuR, Racine, 
Wis., assigned to Young Radiator Co., Ra- 
cine, Wis. Filed April 5, 1937. Issued Oct. 
31, 1939. This patent applies to the welding 
of tubes such as those used in heating coils, 
radiators, and the like. The 
object of the patented process is to make a 
welded joint without accumulation of oxide 
scale on the inside of the tube, which scale 
is caused by the presence of air in the tube. 
The air in the tube, when subjected to heat 
of oxidizing temperature, forms a scale 
which is difficult to remove. The process 
consists first of forming a reduced outlet 
at one end of the tube and inserting a gas 
supply valve fitting in the other end, next 
in forcing the air out of the tube by means 
of a surge of gas, next igniting the gas dis- 
charged from the reduced end, then welding 
the joint while the flow of gas is continued 
by supplying heat and bonding material to 
the exterior of the joint. 


condensers, 


Strip WELDING 

2,178,451. Homer W. Jones, Westfield, an 
Atrrep J. MILier, Cranford, N. J., 
to Oxweld Acetylene Co., of West Virgini 
Filed Nov. 14, 1936. Issued Oct. 31, 193 
In making butt-welded pipe it 
to heat the strip to bending temperature an: 
the edges to welding temperature. The pat 
ented process involves heating the exposs 
edge of the workpiece to be conditioned for 
seam welding, by converging rows of hig! 
temperature heating flames directed to in 
pinge against the side of the edge, so as t 
concentrate the heat in the central regio 
of the side, and directing additional con 
bustion supporting gas between the con 
verging rows of flames. 

» « 


assign 


is necessar 


WELDING CONTROI 

2,179,326. Merit L. Eckman, Cleveland, 
Ohio, assigned to The American Coach & 
Body Co., Cleveland, Ohio. Filed July 5, 
1938. Issued Nov. 7, 1939. Welding appa- 
ratus of the type which includes long flexibl 
conductors with electrodes positioned at the 
ends thereof presents a difficulty, in that the 
operator may not know precisely when he is 
exerting adequate pressure of the electrod 
against the work to make a satisfactor 

weld. This pressure must vary with the 
gauge of metal to be welded. The invention 
automatically requires the application of a 
predetermined pressure between electrod 
and work before current can flow. The nven 

tion also includes a device which may be cali- 
brated for metals of different thickness so 
that the operator may be able to control the 
pressure exerted to suit any gauge of metal 
to be welded. 


Jnade Literature 


200 AMpERE Arc WeELpER—Lincoln Electri 
Co. has issued a four-page bulletin describ 
ing its 200-amp. “Shield Arc Junior” welder 
equipped with self-indicating dual-continu 
ous control. Operating features are clearly 
explained and a number of welder applica- 
tions are shown. 

















» « 


WeELDING ACCESSORIES AND ELECTRODES 
Hobart Brothers Co., Troy, Ohio, has issued 
a pocket-sized booklet describing its lin 
of electrodes, electrode holders, hand shields, 
protective clothing and accessories. 





~~ 


4 Fi 


M.S. A. COMBINATION 
SKULLGARD-WELDING SHIELD 


Skullgard’s famous head protection, now 
joined with a one-piece, tilting welding 
shield! Shield has leakproof lens holder, 
cap-type Skullgard may be removed and 
worn for other work when desired. Write 


for Bulletin CE. for Bulletin CE-8. 


NER SAFEGUARDS for ls | 


M.S. A. WELDING HELMETS 


The finest welding protection available. Our 
complete line meets every welding require- 
ment, with each helmet designed for utmost 
comfort, safety, efficiency and service. Simple 
but positive lens-locking device, choice of 
standard shades of welding plates Write 


M. S. A. SPEEDFRAME 


Speeds production welding jobs by saving 
canta tae 


elding Engineer ! 





M.S. A. COATED COVER GLASS 


Prevents pitting, clarifies vision, resists heat, 





gles—a nod of the head 
throws them up out of way; goggles remain 
in either position without further adjustment. 
Lightweight frame is fully adjustable, stand- 
ard welders’ goggles or coverglass goggles 
supplied. Bulletin No. CE-7. 


positions goggles or 


of welders’ gog- outlasts ordinary glass 10 to 50 times! 
Specially treated glass is processed on one 
side; positively Prevents molten sparks from 
fusing to its surface; obviates blurred vision 
and resultant inferior work. A revolutionary 
improvement—write for Bulletin No. CE-S! 


MINE SAFETY APPLIANCES CO., Braddock, Thomas & Meade Sts., Pittsburgh, Pa., Representatives in Principal Cities 
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Hogpart TRANSARC WELDER—A four-page 
folder prepared by Hobart Brothers Co., 
Troy, Ohio, announces the new Hobart 
Transare A-C. Welder. This unit is rated 
at 20 to 200 amps. for operation on 220-volt, 
single-phase. A simple handwheel control 
regulates welding current in 30 steps. This 
machine can be purchased on the monthly 
payment plan. 
» « 


Wrovucut Iron HAnpBpook—A. M. Byers 
Co., Pittsburgh, Pa., producers of wrought 
iron and steel tubular products, has issued 
its newly revised handbook on wrought iron. 
This book was published first in 1936 as a 
reference book for engineering organizations 
and is used as a standard engineering text- 
book in many technical schools and colleges. 
The book has been completely rewritten 
and several chapters have been added. The 
commercial slant is avoided and it is claimed 
to be the only up-to-date publication on 
wrought iron, its manufacturing processes, 
characteristics, and fields of usefulness. 

The book is priced at $1.00 per copy, but 
the company states that industrial execu- 
tives and engineers can obtain a copy gratis 
by requesting it on their regular business 
letterhead. 

» « 


TricKy WELDING ProBLeMsS 
“Welding Hints” is a new service recently 
inaugurated by the Harnischfeger Corp. of 
Milwaukee, Wis. This service is designed 
toward effecting savings of money and time 
—and maintaining machines, making emer- 


gency repairs, and replacing or rebuilding 
worn parts. 

The “Welding Hints” consist of new and 
puzzling welding problems together with 
their solutions. They are printed on handy 
cards; and new additions to the series are 
made regularly. Each card handles a spe- 
cific problem. Some of the problems dealt 
with are: The rebuilding of worn parts such 
as dipper teeth, side cutters, mining machin- 
ery, farm implements, etc.; building up of 
cutting tools; making of welded gears; re- 
building of sprocket teeth; welding of pipe 
structures; reclaiming of clutch pinions; 
and fast welding for poor fit joints. 

This series should be interesting to weld- 
ing shops. Industrial plants should also find 
them of value from the maintenance angle. 
Further information can be obtained by writ- 
ing to Harnischfeger Corp., Welding Divi- 
sion, Milwaukee, Wis. 


» « 


New BooKLet ON WRINKLE BENDING PIPE 
A booklet describing the recently perfected 
wrinkle-bending method for bending pipe 
has been announced by The Linde Air 
Products Co. This process is finding wide 
application, particularly in the installation 
of cross-country pipelines, or wherever else 
pipe must be “tailored” to fit. It depends 
upon the use of the oxy-acetylene flame for 
heating a narrow band about halfway around 
the pipe at the point at which a change in 
direction is desired. When this band has 
reached a red heat the pipe is bent mechan- 
ically, with the heated portion at the inside 
of the bend. This causes a slight upsetting 
of the heated metal and produces a change of 


direction of from 4 to 6 deg. When greater 
changes in direction are required, a series 
of wrinkle bends result in a smooth, long 
sweep bend of any desired angle. The upset 
metal projects outwards from the inside of 
the bend, thus not interfering with the flow 
of fluid through the pipe and without re- 
stricting the diameter at the bend. The 
wrinkle-bending process is fully described in 
the booklet, together with suggestions for 
mechanical bending of pipe. Copies of this 
four-page illustrated booklet, 8% x 11 in. 
in size, and entitled “Wrinkle Bending” are 
available from the nearest office of The 
Linde Air Products Co. 


» « 


BooKLetT ON ..FLAME - Goucinc — Flame- 
gouging, an oxy-acetylene practice for 
grooving steel in preparing plate edges for 
welding is described in a recently published 
booklet. The material is contained in an 
illustrated 8-page booklet, 8% in. x 11 in. 
The flame-gouging process was developed 
originally for removing metal from the un- 
derside of welds and for removing defects 
revealed visually or by x-ray. It is now 
used for a variety of other operations, in- 
cluding the making of U-grooves in plate 
edge preparation. The booklet discusses va- 
rious flame-gouging applications, and a de- 
scription of the equipment and technique for 
applying the process. Photographs of actual 
applications and numerous sketches are in- 
cluded, as well as tables of operating data. 
Copies of this booklet are available from 
the nearest office of The Linde Air Products 
Co., or from the company’s headquarters 
office at 30 East 42nd St., New York City. 





FOR QUALITY WELDS 





ELECTRODES 


When you use the Weldite line you assure yourself 
strong, dense, ductile welds because each electrode 
whether it is made for A.C., D.C. or gas welding 
of steel, stainless-steel! or cast iron is especially de- 











LIGHT Ae 


AS A FEATHER 


STRONG 


AS A BULL 





SAWYER 
AERIAL 
GRINDERS 





Cut line power and man power 
and step up output with Sawyer 
Hi-Power Grinders, made in 1, 1 1/2 
and 2 h.p. aerial types, and 31/2 
h.p heavy duty suspended aerial 


signed for a particular type of weld. Experts have type 


combined, by scientific processes, the finest mate- 
rials available to produce this quality line. 


Try these three new Ductones. Ductone N A for 
D.C. straight polarity, Ductone G P for D.C. re- 
versed polarity and Ductone A for A.C. welding on 


mild steel. 


Sold by Distributors Everywhere 





Patented innovation Sawyer mo- 
tors have the smallest diameter 
and the least weight of any mo- 
tor of equal power. Power pull 
out twice rated capacity. Simplic- 
ity eliminates weight and wear- 


yo cOMMUTAT » 






“s 
ri we 
£55 weigut-®° 








ing parts and reduces size to 
"‘get-at-ability’’ dimensions. 
Totally enclosed motor, thor- 
oughly ventilated, dust-proof, 
splash-proof, drip-proof. Al! sizes 
use 220 volt, 3-phase, 60 cycle 
current at 3600 r.p.m. 

Send for bulletins describing full 
line of portable and stationary 
grinders, blowers and other tools 
powered by Sawyer Hi-Power 
Motors. 


Write for your 
copy of Catalog 
showing com- 
plete Sawyerline 
of Grinders, 
Sanders, Buffers, 
Blowers, Pumps 
and Motors. 








SAWYER ELECTRICAL MFG. CO. 


S715 EAST LENEVE AVENUE 
LOS ANGELES. CALIFORNIA 


Distributors and Stocks in All Principal Cities 
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FOR SALE 


Arc Welders. Gasoline and electric 
Easy terms if desired. Write Hobart Welder 
1291, Troy, Ohio. 








BARGAINS— Demonstrator 


drive. 30 days’ trial 


| xchange, Box | 





Acetylene Welding Equipment, $35.95 to $73.75. Easy 
Plan. Superior Oxy-Acetylene Machine Co., Hamilton, 


For SALE 
Payment 
( Yhio. 





Welding business, established 15 yrs. Good equip- 
Located Central State, Capitol City ; Good 
Good opportunity 
Address D-1, The 


For SALE 


ment, arc and gas 
Paying Business. Reasonable price. 
established 


] ocation, 


for one who wants an business. 


W elding 


Engineer. 


(2) Dualare gas engine set, 1200 rpm. with AC provisi Serial 
No. 207066. Last seen in Baltimore, Washington, vicinit 
maybe in Norfolk. 

(3) USL gas engine set, 200 amp, with Continental engine, 


Northeastern Pennsylvania, or adjacent to New York; last 
heard of in Elmira, N. Y. 








POSITION WANTED 








WELDING ControL ENGINEER—Age 30. Education college equiv- 


alent. 10 yrs. exp. in boiler and pressure vessels. Physical, metal 
lurgical, radiographic and inspection. Familiar with ASME and 
ASME-API Codes. Now employed. Available Jan 1940. Ad 


dress D-3, The Welding Engineer 








SALE—Demonstrator engine-driven welder $150; Metal 
Spray Gun $75; Magnetic Idler $14; Pierce Governor $17 ; Hanson 
40-volt elec. drive welder $195; Lincoln 200-amp. Elec. 
Drive with shaft extension $185; 400-amp. Lincoln generator $195. 
600-amp. Hanson generator $245; 400-amp. Lincoln engine drive 
$325; Slightly used super-flexible welding cable No. 2 at l6c; No 
1—19c; No. 1/0—22c; No. 2/0—25c. Closing out excess stock! 


Much More—Write The Welding Engineer. 


lor 


200-amp 


Box [) 2, 








HELP WANTED 


Wantep—Men with A-C. and D-C. welding and sales experi 
Write giving full particulars to the Marquette Mfg. Co., 
Minn 








ence 


Minneapolis, 








MISCELLANEOUS 


$50.00 REWARD 


The Electric Arc Cutting & Welding Co. of Newark, N. J., is a 
“sap” to deal with 








about two or three a 
Some of these 
machine without the formality 


They give away “prizes,” 
year, in the form of machines sold on time payments. 


customers try to get away with the 


of making money payments 


given for information that will lead to the 

either of the $25.00 will be 

any information this 

but have been “lost,” to put it kindly. 

In Southwestern New York State or adjacent to Ohio and 

Pennsylvania, (2) 220-volt DC Dualar« 
Serial SB15-120665. 


$50.00 reward will be 


recovery of following 3 machines. 


given for These machines are owned by 
company, 
(1) 
500-amp driven, 


motor-generator set, 





Fluxes cost SO LITTLE yet 
are SO IMPORTANT 


Use only those GOOD Guaranteed 


ux, “KNTI-BORAX” 


TossF 
FLUXES 
“A FLUX FOR EVERY METAL” 


Cast-Iron Flux No. 1; Brazing Flux No. 2; “Braz-Cast” 
Flux No. 4 (for bronze welding cast-iron); Aluminum 
Fluxes Nos. 5 and 8; Stainless Steel Flux No. 9; Silver 
Solder Flux No. 10; Tinning Flux No. 11. 

Send for Free Samples 

MANUFACTURED ONLY BY 


ANTI-BORAX COMPOUND CO.. Fort Wayne, Ind. 














WELDING ENGINEER, E.E., D. E.—Exp. arc and gas welding 
brazing, cutting all steels and metals, supervising shop, improving 





methods, welded design, welding tests, x-ray inspection, thermal 
treatment, structural research. Address [D-4, T1 Weld 
Engineer. 

WeELpER—8 yrs. exp. on R. R. track, 2 yrs. factor iducti l 
yr. iron mine, natural gas pipeline, mach. repair. Some arc exp 


Prefer R. R. track. Age 36. Archie Erickson, 403—2nd Ave 


Grand Rapids, Minn. 





AND GAs WeELpER—Age 24. Single. \W 
graduate. Want job as helper to gain exp. Free to go anywhert 
Norris Norem, Route 1, Westbrook, Minn. 


ELEcTRIK 











SALESMAN, experienced arc and acetylene welder, desires posi 
tion as demonstrator or welder. Any territory. Address D-5, 17 
Welding Engineer. 

WetpInGc INstruCTOR, experienced, desires positi vith a 
nautical school giving instructions in welding under t CAB 
rules. Sales experience, willing to go anywhere, includi fore 
countrys Free to trav el, ref. Address D 0, | he \\ elding E1 oll 

Wetper’s HELpER—Will work as a welder’s helper in order t 
rain experience in gas and electric welding. Nol \ 


Snyder, Texas. 





ELECTRIC AND ACETYLENE WELDER—Experie! 
also in demonstration work. Will go an) 


83rd St., Brooklyn, N. \ 


cutting, 
try. Benjamin Raines, 1951 





from the $200,000 AWARD PROGRAM 


of The James F. Lincoln Arc Welding Foundation 











Made available in book form by Trustees of the Lincoln 
Foundation, who regard the award papers a large 
and valuable source of scientific study, research and 
information on Welding engineering and practice. 


“ARC WELDING IN DESIGN, MANUFACTURE AND. CONSTRUCTION” 


A volume of data unique in technical literature. Written 
by acknowledged leaders—executives, engineers, de- 
signers, architects and production officials. 


1408 Pages 


, : 695 Iustrations 
A wide variety of subjects representing every divi- S = 7 


sion of industry. Each study is a complete treatise. 
Papers arranged in 10 sections: (1) Automotive; (2) 
Aircraft; (3) Railroad; (4) Watercraft; (5) Structural; (6) 
Furniture and Fixtures; (7) Commercial Welding .. . 
Automotive Repair... Welderies; (8) Containers; 
(9) Machinery; (10) Jigs and Fixtures. 
Invaluable for a complete working knowledge of mod- 
ern manufacturing and construction with weldir« 


THE WELDING ENGINEER PUBLISHING 
506 South Wabash Avenue 


Size: 6x9 inches; 
printed on fine paper 


a 
Price: $1.50 postpaid 
anywhere in U. S. A. 
$2.00 elsewhere. 

Send check or 
panna aeter to: 
COMPANY 

Chicago, Illinois 
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AND INCREASE PROFITS 


Hobart will give you better quality welds with 
less labor. We'd like to have your operators prove 
that... to their complete satisfaction and yours. 

There’s ‘a “reason why” this new Simplified 
Hobart Arc Welder is supplanting others in hun- 
dreds of welding shops and in the major indus- 
trial plants of the United States and the world. 

Remote Control at the job, Multi-Range setting 
with 1000 different heat combinations... quaran- 
tee the right heat at every job. That means lower 
welding costs with a definite increase in profits! 

Write for attractive prices and valuable free 
welding books, if you're interested in cutting your 
welding costs and greatly increasing your profits. 


HOBART BROS. CO., Box U-129, TROY, OHIO 


HOBART 








You WELDING COSTS 





E OF THE WORLDS LARGEST BUILDERS OF ARC WELDERS 





vA ’ 








30 DAYS TRIAL FREE [om 


This valuable 
Prove for yourself that Hobart will Hobart catalog 


make you more money! siving details 

and specifica- 
Try a new Hobart on your own work tions en the 
for 30 days ... at our risk! line of Hobart 


Check coupon for details. Arc Welders. 









HOBART BROS. CO., Box 0-129, TROY, OHIO 


Without obligation, send me full information on the new 
Hobart Arc Welder, especially on the items checked below: 


] Electric Drive (_} Gas Drive C} “Build Your Ow? 
I'm interested in amp. capacity. 
Also information on 30 Days Trial [_} Easy-to-Own Terms 


Renting a new arc welder with purchase privilege. 


NAME 





ADDRESS __ 


















“PRODUCTION INCREASED-WELDING TIME SAVED! 
SAY SCORES OF CASE ei 
| HISTORIES . 


in case after case, where Murex Electrodes have gene gn the job 





users report important savings in welding time, increased produc- 
| tion, and lower welding costs. 

And, with all the economy of Murex Welding, there's never a 
sacrifice in quality. The Murex line includes electrodes that give sound 
X-ray clean deposits, that assure beautifully smooth neat welds, that 
meet every requirement for strength and ductility. 

Write, now, and ask to have our representative demonstrate the 
Murex Electrode most suited to your needs. At the same time, make 
use of his broad ey perience. Let him lend a hand on your welding 
problems. There is no obligation whatever: 


Murex pomphiet giving informetion on opr 





Reports from plant after plant say weld 
because smooth clean deposits and easy-i 
save time and trouble. Photo courtesy Blaw 


of oll refinery equipment like this fractionating tower, built to A.P.1.-A.S.M.E. standards. Phofo 


] “It's easy to qualify welders with Murex,” says one manufacturer. And that saves money for mokers 
courtesy Edge Moor Iron Works, New York City. 











Murex proved 37.5% faster for downhand » 
by a large Detroit manufacturer. Think 
Production of fabricated piping was speeded 100% in one Michigan plant—a job that took hours is now means in building complicated structures req 


done in minutes. Photo courtesy George 8. Limbert Co., E. Chicago, Ind. of feet of welding. Phofo courtesy ted Weld 
town, O. 





~~ , 
. he: : 


a leading Pennsylvania fabricator's. PORA 
Such savings are important in production jobs like this shovel bed. Phofo courtesy The METAL A ‘nba jg <S - Y 
Hanson Clutch & Machinery Co., Tiffin, O. : Aikeny * Gillies ° Piltsturgh bee San “SR, 


es 
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M2, So-WELDING HAS 


mx) «COME TOTHIS! § 
A New Welder: That. © 


has simplified “two-part” construction, consisting of 
rigid frame and rotating member. 

















/ 


is smaller, more compact; takes less than 314 sq. ft. 
floor space. 


is a production-line, precision-built, high grade unit. 


is the only service with single current control for 
single or dual operation. 


is the only unit designed for muniple installation. 


sets a new standard in welding values. 








OPH HANSEN 
SARC WELDERS 


200-ampere Service 
(square frame) 






















Now, in this compact unit which 
wands on less than 31% sq. ft. of 
loor space, you havea high quality 
ervice with a welding range of 
from 40 to-225 amp.! Its simplified 
two-part” construction sets a new 
high in operation and performance. 























Our Saving in Cost 


Further Development of the 
Is Passed on to You 


P&H-Hansen Principle 
his true welding generator re- 


MULTI-SERVICE 
UNIT 
Economies in mass production bring 
you a greater dollar value than ever 


quires but a single adjustment before in this high-grade welding serv- 
0 give you any arc length or to ice. It’s the “sete forward step ever 
Meet anv welding condition. You made to reduce your welding costs. 


need only select the desired am- PORTABLE UNIT 


perage and the generator auto- fer Multiple Installations 


matically responds with the pro- 

. es I You Need But One Control 
per open circuit and arc voltage : 
for the job. P&H-Hansen gener- Note, at right, the compact mounting of units, one 
ators require no such corrective above the other, for use singly or with parallel hook- 
devices as reactors. resistors, rheo- up. The P&H-Hansen “Multiple Shifter” sets current 


ge . 4 > : SS ne —_ 
Stats, separate stabilizers or exciters. for 2 (or 3) machines at once. 


All the facts are yours in Bulletin W-26. Write for your copy. 
Harnischfeger Corporation, 4513 W . National Ave., Milwaukee, Wis. 







ARG WELDERS + EXCAVATORS + ELEGTRIG GRANES 














PRS. 






















































Oo CATALOG as 
nd 


new-:° it’s complete 
it's the best WOY to ge 
formation about t 
line of Reg welding and cut- 
ting equipment. end for your 
copy ::° take your fi 
greater profits — with 


RE Nn eee 


ee a 






ONTARIO ST. 


d my copy of the new Rego © 


278 E. 
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Hard-Facing in the Oil Fields 


Haynes Stellite Alloy Reduces Wear 





Applying Haynes Stellite hard-facing rod 
to a valve seat for an oil pipe line pump. 
The valves are also hard-faced. 





Exhaust valves and seats wearproofed with Haynes Stellite alloy were Disks for 7-in. Christmas tree valves, 
in good condition after 90 days’ service in a 250 h.p. gas engine. Before hard-faced with Haynes Stellite alloy, 
hard-facing was adopted, these parts wore out in 20 days. resist abrasive and corrosive crudes. 








Refinery pump shaft sleeves, 8 in. O.D. This extrusion nozzle (left) is used in the apparatus shown (right) for 
by 11 in. long, protected from wear by coating oil pipe with a mastic of asphalt and mineral aggregate. 
Haynes Stellite hard-facing alloy. Nozzles used to last 18 hr. but this hard-faced one will last indefinitely. . 


Write for the books, ‘‘Hard-Facing With Haynes Stellite Prod- | 
) ucts,’’ and ‘‘Haynes Stellite Products in the Oil Fields,’’ which ( 
tell how these products can reduce wear and save money for you. - 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 


UCC) 


Chicago - Cleveland - Detroit - Houston - Los Angeles - New York - San Francisco - Tulsa 


General Office and Works—Kokomo, Indiana 
Foreign Sales Department—New York City 








Red-hard, wear-resisting alloy of 
cobalt, chromium and tungsten Haynes Stellite hard-facing rods and information on other Haynes Stellite Company products also 
are available through all apparatus shipping points of The Linde Air Products Company 











“Haynes Stellite” is a registered trade-mark of Haynes Stellite Company. 
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75,000 Pounds of G-E Welding Electrodes 
Used Annually in Building G-E Locomotives 


OWER COSTS! Less weight! More speed! 
Greater dependability! How to meet such de- 
mands profitably is an ever-present problem with 


General Electric, just as it may be with your own 
organization. 


One of the successful answers to it has been found 
to be the substitution of arc-welded, rolled steel 
for cast or riveted construction. For instance, in 
building modern G-E electric locomotives for rail- 
way, industrial, and mine service, more than 75,000 
pounds of G-E electrodes are used annually. 


Why not take advantage of this yourself? And 
since G-E electrodes continually prove, in G-E 
shops, their ability to meet modern requirements 
of speed, strength, and low cost, you avoid risks 
in this respect when you use G-E 
electrodes. And you get this addi- 


: spt. “SHOP - PROVED” 
tional assurance of reliability at no 


ELECTRODES 
extra cost! For your own protection, FOR 
therefore, insist on “‘shop-proved” BETTER 
electrodes—specify General Electric. — 
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G-E electrodes are available locally from a G-E 
arc-welding distributor, qualified by years of ex- 
perience to help you make the proper selection 
of types for your work. 


In helping to solve 
special or unusual problems, he can draw upon the 


vast experience of General Electric. Get in touch 
with him or with the local G-E office today for 


samples or for a demonstration. Or write General 
Electric, Schenectady, N. Y. 










N 
PROTECTIO 
OUR OWN 
108 a G-E ELECTRODES a 
question about their eat aetal 
bears a label stating the A oe no 
preodag f its contents. There is no Me ee Soe 
= i bility for producing high-q yaproer 1 
oe oul are designed to me 
w 
o eduction requirements and are 
2 the manufacturer. 








There is no 























Left) 100-amp size 
We Mins range: 25 to 150 
ye . Handles 1 /16- 3/32-, 
1/8, cad 5/sh-tach elec 


(Below, right) 200-amp sire 
woes = —on > *, vd 


333., eae, 16, "7/34, and 


1 /A-inch electrodes 





Excellent results are chvetachiie Salita tiie as: 
trodes, among the best of which are petal 
G-E types: set) te e? 

hor wchdtnata ny ipootisas Syl nun 

elprege hele Aaarny No hint me 2 oe 
W-23 and W-24. 

For high-tensile steel, Type w-54. > 

For cast-iron repair, Type W-80 ond Type A. 

















ELDING 
especially easy with either of the 
new G-E alternating-current arc weld- 


light-gage steel is 


ers because continuous control of cur- 
rent provides the exact adjustment 
needed for best results. On heavier 
work, too, better results, are obtained 


more easily, as arc blow is absent. 


Because of their excellent stability, 
arc welding can be done in the vertical 
and overhead positions as well as in the 
flat and horizontal positions. Mild steel, 
high-tensile steel, cast iron, or any 
other metal for which suitable a-c 
electrodes are available can be arc- 


welded with either of these new welders. 


Power costs are 40 to 50 per cent lower 
than with welders of the rotating type 
because efficiency is higher, idling losses 
are lower, and maintenance is practi- 
cally negligible. 


GENERAL@® 


Both machines are thoroughly insulated 
with fireproof asbestos and woven spun 
The welding 
circuit is separate and distinct from the 
power circuit, and all internal joints are 
solidly brazed for safety and durability. 
Both welders meet the requirements of the 
latest Re-examination Service of Under- 
writers’ Laboratories, Inc. 


glass for severe service. 


These welders are priced at less than 
$1.00 per ampere, and we believe you 
will agree that they offer values which 
are second to none [hese and all! other 
types of are welders, accessories, 
andelectrodesareavailable through 
G-E arc-welding distributors or 
G-E sales offices. Ask one of them 
today for a demonstration, for a 
trial, or for help with your 
welding problems. Or send the 
coupon to General Electric 
Company, Schenectady, N.Y. 


General Electric 
Dept. 6G-201 


scription. 


NAME 
FIRM 
STREET 
CITY... 


ELECTRIC 





Schenectady, N. Y. 


Please tell me how I can use these welders 
to advantage on my type of work. 


















Please send me bulletin GEA-3081 


STATE 


(Attach de- 








a a? 











December, 1939— THE WELDING ENGINEER — il 

















A new edition, entirely rewritten from 
cover to cover, with latest data on new 
developments, experiment and research. 
All carefully sifted, boiled down and con- 
cisely presented. Here are centuries of 
welding experience ready for your use. 
It is not from one single source, for the 
entire welding industry has furnished the 
data. 





696 Pages—-Over 800 Illustrations 
Maroon Leatherette Binding 


Price $5.00 


Alphabetically arranged for instant refer- 
ence, The Welding Encyclopedia gives 
you complete information on thousands of 
subjects. 


THE WELDING ENGINEER PUBLISHING CO. 
506 So. Wabash _— dey gage Ih. 
Please enter my orde r (1) a copy 

iq Ency Ben Snape and (2) The Weldi 
Engineer for 1 year at $3.00, total $8.00 
) nm ney rder 1S enck 


heck ( money ( ) 
$6.50 in full payment for both. I save $1.50. 





e 
otate 


I'M SAVING $1.50 ON THIS ORDER 


POSOSSOSSSOSe8000886 


of The Wel d- 


»sed for 


—the NINTH EDITION 


The WELDING ENCYCLOPEDIA 








A concise volume containing complete, fundamental reference 
information on all methods of welding—electric arc, oxy-acety- 
lene, resistance and Thermit. On the job, on your desk, in the 
drafting room or in the plant, this new book gives you instantly 
the welding information you need to know. 


Typical Questions Discussed in this Book 


In welding aluminum and its 
alloys what flame adjust- 
ment is recommended? How 
would you estimate costs 
and materials? In arc weld- 
ing, what electrode manipu- 
lation should be used? 

Annealing—What can anneal- 
ing do for a weldment? Is the 


metal structure improved? 
What are recommended prac- 
tices? 


Boiler Welding—What are the 
provisions of Ss. M. E. 
Boiler Construction Code? 
What are limits of pressure 
and temperature under Para- 
graph U-69? 


What is the temperature of the 
oxy-acetylene flame? The 
electric arc? Thermit reac- 
tion? 

What metals, welding meth- 


ods and procedures are used 
in aircraft welding? 

What method of welding has 
greatly simplified the weld- 
ing of copper? 

Does the oxy-acetylene cutting 
flame have any effect on cut 
edges of steel? 


What are the common “De- 
signs” of welds? Where and 
how are they used to best 
advantage? 


What properties and character- 
istics would you look for in 
selecting electrodes for re- 
sistance welding? 

How would you go about rede- 
signing machinery for weld- 
ing? Can a combination of 
steel castings and rolled 
steel be used to advantage? 

an malleable iron be welded? 
What are characteristics of 
this metal? How can you 
identify it? 

Where is manganese 
used most widely? 


stee! 
What 


should be known about this 
before 


metal starting to 


weld? 


What are the melting points of 
various metals? 


What should the welder know 
ut the structure of me- 
tals? of the composition of 
metal and non-metallic ele- 
ments? about the Iron Car- 


bon Diagram? See ‘Metal- 
lography.” 
What are the possibilities of 


Metal Spraying? Where can 
it be used effectively and 
what metals are adaptable 
to such application? What 
results may be expected? 
See ‘Metal Spraying.” 

In welding stainless clad 
steels, what procedure would 
you follow? -Which side 
should be welded first? 


How does a molten puddle of 
steel react under the three 
adjustments of the oxy- 
acetylene flame, i.e. neutral 
oxidizing and carbonizing? 
What flame adjustments are 
recommended for the differ- 
ent metals? 


Preheating—Can you name the 
three important reasons for 
its use? How does shape of 
piece govern point where 
preheating is applied? 


How many codes are in exist- 
ence which govern weld- 
ing? To what specific types 
of welded fabrication do they 
apply? Name requirements 
of each? 

What is indicated by results 
of reduced-section tension 
test? free-bend test? root- 
break test? side-break test? 
nick-break test? How is each 
made? 

Where can silver solders be 
used to advantage? What 
metals are particularly adapt- 
able to this process? Is joint 
design important? 

What are content and designa- 
tion of the most frequently 


welded metals? See 
fications for Materials 
In welding 3S 
what 
general rT: 
tals must be kept in 
In designing welded Str 





Joints, what uni 
(shear, tension and compres 
sion) are permitted under 
A.W.S. Building Code 

What kinds of metal and what 


shapes are best adapted 
Flame Hardening? W! 
vantages has it 
hardening? 

What are the var 
welded joints What afr 
root, leg, toe, face and throat 
of a weld? 

Name qualifica ‘ e- 
quired for weld arge 
steel tanks? That is tl 
most ecx n 
open rex 

What i 
welding? Where 
ess especial is id 

preparation is neces 








is the reacti 





} 
Yr I 
gana Polygraph"? Who 
ead 
names wit ant 
name a add a 













wa 
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Engineers, Superintendents, Foremen. 
wy a0 < Supervisors, Instructors and Welders— 
<OOr a < NO MATTER WHAT KIND OF WELD- 
ING YOU DO, YOU NEED THIS BOOK! 
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AMERICAN CHAIN & CABLE COMPANY, Inc. 


AMERICAN CHAIN DIVISION @ AMERICAN CABLE DIVISION e ANDREW C. CAMPBELL DIVISION e FORD CHAIN BLOCK DIVISION e HAZARD WIRE ROPE 
DIVISION e HIGHLAND IRON AND STEEL DIVISION ¢ MANLEY MANUFACTURING DIVISION # OWEN SILENT SPRING COMPANY, INC. e PAGE STEEL AND 
WIRE DIVISION e READING-PRATT & CADY DIVISION @ READING STEEL CASTING DIVISION e WRIGHT MANUFACTURING DIVISION e IN CANADA: DOMINION 
CiiAIN COMPANY, LTD. @ IN ENGLAND: BRITISH WIRE PRODUCTS, LTD. e THE PARSONS CHAIN COMPANY, LTD. eo J Business for Your Safety 
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GB PRODUCTION WELDING 
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) names 





Skimming the ‘‘cream"’ from the crankcase oil to as- 
sure clean, viscous oil is the job being done by the 
Taylor Float-O-Oil suction intake. Speed plus per- 
manent tightness are two ‘‘musts"’ in the assembly 
of this oil float. 


Airco production welding proved to be the best 
method of attaining these essentials. Using this 
economical Airco oxyacetylene process, the thin 
pressed steel body and cover of the oil float are 
welded together with a ‘‘standing seam."’ Then, a 
brass pipe gooseneck is joined to the steel body at 
the side and to the cover plate. The result — a light, 


SPEEDS 
OIL FLOAT ASSEMBLY 





permanently tight, speedily assembled ‘float which 
rides on the oil's surface, rising and falling as the 
oil level changes. 


This is another example of how Airco customers are 
continually benefiting by using economical Airco 
Oxygen, guaranteed to be 99.5% pure (it exceeds 
U.S.P. requirements), Airco Acetylene, Airco Weld- 
ing Apparatus and the assistance of Airco's Applied 
Engineering Department. Airco engineers will be 
glad to send our experienced adviser to help you 
solve any problem involving the use of the oxy- 
acetylene process. Write for full details. 


AIR REDUCTION 


SALES COMPANY 


General Offices: 60 EAST 42nd ST., NEW YORK, N.Y., DISTRICT OFFICES IN PRINCIPAL CITIES 
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DON'T BE 
PENALIZED 


For 


TOO MANY TIME OUTS 
TO FLUX YOUR ROD 


USE 
FUSE-WELL 
No. 28 


PRE-FLUXED 
CAST IRON RODS 
The Rods with the Flux right on them 


Your dealer should carry them. If you will send 
his name to us we will send FREE SAMPLES 
to you. 


THE CHICAGO HARDWARE FOUNDRY COMPANY 


1239 Engineering Building North Chicago, Illinois 











gett On a 


arbide- 


EFFICIENT 
ECONOMICAL 
DEPENDABLE 





Specify 

NATIONAL CARBIDE 
In The Red Drum 

For 

WELDING 











|| 


And 
CUTTING 





NATIONAL CARBIDE CORPORATION 
Linceln Building New York, N. Y. 








olution 
to the problem 
on page 51 was 
TOBIN BRONZE’ 





sting repair-welded with Tobin Bronze in one hour 


FTER removing the broken casting and chipping 
out the crack, the weld was completed without 


pre-heating in Jess than an hour...and the vessel moved 


out the same day. Time-tried Tobin Bronze was the 
answer because: 

1. It has a low melting point (1625°F), Tobin Bronze 
saves on pre-heating, gas and time. 

2. It reduces the possibility of warping or cracking. 


3. Reduces the possibility of serious stresses after weld 
is completed. 


Tobin Bronze is but one of a complete line of 
Anaconda Copper and Copper-Alloy Welding Rods 


— including the new and popular low- 
fuming rod— Anaconda 997. Stocked by Anagdwod 
leading welding supply distributors. sss ne 


*Tobin Bronze is rade-mark of the American Brass Company registered 


THE AMERICAN BRASS COMPANY, General Offices: Waterbury Conn. 


In Canada nda American Bras: Ltd.. New Toronto, Ontario 














Subsidiary inaconda Copper Mining Company 
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ALMARC 
ALFLUX 


ALUMINUM ARC WELDING ELECTRODES—for all purpose 
arc welding aluminum and aluminum alloy sheets and castings. 


ALUMINUM TORCH WELDING FLU XES— insure sound, clean 
welds on all aluminum; makes aluminum welding easy. 
WOOLDRIDGE ALUMINUM WELDING PRODUCTS 


: . Glastonbury, Conn. 





Sy eslole) dean ab bebt-}s MB ie) am ',4-) lo l= 


MOOTH-ON No. 4 fills in surface rough- 

ness, seals surface cracks, pits, porous 
spots, etc. Sold as powder, used by mixing 
with water and applied like putty. Hardens 
into metallic iron, adheres tightly, and pro- 
duces smooth even surface with less or no 
grinding. Make a trial 
and you will use it 
regularly. 

















for the 
Motor Car snd Boat | 
Home. Factory wns 














Sold in 1 and 5S-lb. cans Write for 
and 25 and 100-lb. kegs. Booklet 


SMOOTH-ON MFG. CO. 
Dept. 22 570 Communipaw Avenue 
JERSEY CITY, N. J. 





“Metal-Bond” 
+: Tinning Compound 
THE MODERN METHOD 


Cleans and tins in one operation. Gives 
a permanent, tinned surface on Cast Iron, 
Steel, Brass, Bronze, Copper and Gal 
Used with soldering iron or flame. Does not 
and loosen solder. 





vanized Iron 


CC yrrode 


Write us—Ask your Jobber for “Metal-Bond Products” catalog. It 
contains valuable information on soldering and welding materials. 


METAL-BOND MANUFACTURING CO. 
4211-13 North Broadway - - - St. Louis, Mo. 








wat aoa Conibins Can You Buy? 


@ A wonderful bed; a clean, quiet room; pleasant, efficient service 
and a friendly atmosphere—these are what you get, and al! you pay 
for, at the Madison-Lenox. No frills—just genuine comfort and, con 
sequently, genuine economy. An excellent location, with garage nearby 


LENOX 


n. Mgr 









,Vernon W. McCoy, Ge 


- Really Comfortable 
ROOMS from $1.50 


WITH BATH $1.75 
ALSO WEEKLY RATES 


Madison Ave. at Grand Circus Park 





DETROIT 














Gives counts and 
prices On accurate 
guaranteed mailing 
lists of all classes of 


business enterprises 
in the U. S. Wholesalers 








GET OUR FREE 


REFERENCE 


K — Retailers Manufac 
turers by classification 
and state Also hun- 


MAILING 
|LIST CATALOG 


dreds of selections of 
individuals such as pro- 
fessional men, auto 
owners, income lists 
etc. 
Write today for 
your copy 


R. L. POLK & CO., Polk Bldg., Detroit, Mich. 


Branches in Principal Cities 


World's Largest City Directory Publishers, Mailing List Compilers, Business 
Statistics, Producers of Direct Mail Advertising 











K GUIDES yoy 
~ AND PROFIT 










semi- Phan J oy FD 
of simulated leather 

.. gold embossed 
«++ st2e Gx 9 inches. 


Manufacturing executives, engineers, 
designers, production supervisors, archi- 
tects, contractors, welding operators, tech- 
nical schools and colleges the world over 
recognize the Procedure Handbook and use 
it regularly as the authoritative reference 
guide on all phases of arc welding. 


1012 Pages... 1243 Mlustrations 


The big new fifth edition Procedure Hand- 
book gives you valuable, up-to-date infor- 
mation that will enable you to improve your 


PROCEDURE HANDBOOK 
OF ARC WELDING 
DESIGN AND PRACTICE 








position and increase your earning power 
by taking advantage of the opportunities 
of welded design and application. This com- 
plete, authoritative Handbook gives you 
quickly the right answers to problems in 
the development, production and utiliza- 
tion of steel products. It stops risky guess 
work and prevents costly errors. It is one 
of the wisest investments you can make 
for your future welfare. Order your copy 
today. Mail your order and check to— 


THE WELDING ENGINEER PUBLISHING COMPANY, 506 South Wabash Ave., Chicago, III. 








Cw ‘e Are Ready to Serve You NOW on 5S 


ACETYLENE CYLINDERS 


Wire, Write or 


Requirements for 


Phone Covering Your Cylinder 
‘As-Soon-As Possible’’ Delivery. 


INDEPENDENT ENGINEERING COMPANY 











Dept. 129, O'Fallon, ti. 


\ J 





EISLER 
A.C. ARC WELDERS 
and SPOT WELDERS 


Sizes % to 500 KVA 


Send samples for test-—— 2 
no obligation. ee 


EISLER ENGINEERING CO. 
Chartes Eisler, Pres 

749 South (3th St.. (near Avon Ave.) 
NEWARK. WN. J 





<2 
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MAKE ANY TEST YOU 


LIKE! THE ANSWER 
is THE FLEXARC 

witH JUST 
ONE PRE-St! 
CONTROL 


STABLE NEEDLE PROVES Zdewarcd SMOOTHER, STABLE ARC 


It’s the steady flow of current from your welder that gives the steady 
flow of metal from the electrode. In buying welding machines make 


With conventional type welding ma 


chines, the euliieter MNEiiorles sure that the flow of current is steady — put an ammeter on the working 
oe end of the cable. Compare the reading as shown on the Flexarc with 
the reading shown on any other type of welder. 

Note how rock-steady the needle stays when the Flexarc is in opera- 
tion. Compare it with the needle variations on conventional type weld- 
ers — the proof is there, proof you can’t afford to overlook if you want 
to get the most welding done for your money. 

With Flexare welding machines, the 


ommetet daveiet — Gatebie You can rent a Flexarc — easy terms. Send the coupon for details. 


— Se Westinghouse Electric and Manufacturing Co., East Pittsburgh, Pa. 
J-20915 


Ror SS EE Te ee ee Soe ~ 


Show Ya! 


.) Send us the facts about Flexarc welders, 
including details of your rental plan. 


Westinghouse 
Flexarc Welders ——— 


City ‘adie 





‘ 
| 
I 
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A Child 
can’t weld 


...BUT HE CAN MAINTAIN 
A STEADY ARC WITH THE 


Set the sturdy hand control on the new 
Wilson Welder and even a child can 
maintain a steady arc. Once the new 
Wilson “‘Hornet'’ control has been set, 
the operator can concentrate on his 
welding job. It is unnecessary for the 
operator to stop work to readjust the 
control because variations in the internal 


WILSON WELDER (fmm 


and METALS 


WILSON “HORNET” 


temperature of the machine have no 
material effect on current output. The 
complete story of this modern new weld- 
ing generator will interest you. Write for 
your copy of the new bulletin on the 
Wilson ‘‘Hornet’’ the latest of the Wilson 
line of ‘“‘machines that make the arc 


behave.” “TRADE MARK 


if 
* 


co., 





WRITE FOR 
YOUR COPY 


of the new Wilson 
*Hornet” bulletin fea- 
turing the newest of... 
"the machines that 
make the arc behave.” 





INC. 





coeeeel 





eeetee = 
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